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MCM32A32 


128KB 


15/20 


Cache module with tag for 486 processor 


5-3 


MCM32A64 


256KB 


15/20 


Cache module with tag for 486 processor 


5-3 


MCM32AB32 


128KB 


33/50 MHz 


Cache module with tag, valid, dirty for 486 processor 


5-12 


MCM32AB64 


256KB 


33/50 MHz 


Cache module with tag, valid, dirty for 486 processor 


5-12 


MCM32AB128 


512KB 


33/50 MHz 


Cache module with tag, valid, dirty for 486 processor 


5-12 


MCM3264A 


64Kx32 


15/20 


Perfect for 32-bit system; JEDEC standard 


5-29 


MCM4464 


64Kx44 


12/15/17 


256K byte R4000 cache module 


5-36 


MCM6205C 


32Kx9 


15/17/20/25/35 




3-3 


MCM6205D 


32KX9 


15/20/25 




3-9 


MCM6206C 


32Kx8 


15/17/20/25/35 




3-15 


MCM6206D 


32Kx8 


12/15/20/25 




3-21 


MCM62V06D 


32Kx8 


25/35 


First 3.3 V fast SRAM 


3-27 


MCM6208C 


64Kx4 


15/20/25/35 




3-33 


MCM6209C 


64KX4 


15/20/25/35 


Output enable 


3-39 


MCM6226A 


128Kx8 


20/25/35/45 




3-45 


MCM6226B 


128Kx8 


15/17/20/25/35 




3-51 


MCM6227A 


IMxl 


20/25/35/45 


Separate I/O 


3-58 


MCM6227B 


1Mx1 


15/17/20/25/35 




3-64 


MCM6229A 


256KX4 


20/25/35/45 


Output enable 


3-71 


MCM6229B 


256KX4 


15/17/20/25/35 




3-77 


MCM6246 


512Kx8 


20/25/35 




3-84 


MCM6249 


1Mx4 


20/25/35 




3-90 


MCM6264C 


8Kx8 


12/15/20/25/35 




3-96 


MCM6265C 


8Kx9 


12/15/20/25/35 




3-102 


MCM6287B 


64Kx1 


12/15/20/25/35 




3-108 


MCM6288C 


16Kx4 


12/15/20/25/35 




3-115 


MCM6705A 


32Kx9 


10/12 


Evolutionary pinout 


2-3 


MCM6706A 


32Kx8 


8/10/12 


Use for new quals and designs; evolutionary pinout 


2-9 


MCM6706R 


32KX8 


6/7/8 


Use for new quals and designs; revolutionary pinout 


2-15 


MCM6708A 


64Kx4 


8/10/12 


Use for new quals and designs 


2-21 


MCM6709A 


64Kx4 


8/10/12 


Use for new quals and designs 


2-21 


MCM6709R 


64Kx4 


6/7/8 


Revolutionary pinout; output enable 


2-27 


MCM6726 


128Kx8 


10/12/15 


Revolutionary pinout 


2-33 


MCM6726A 


128Kx8 


8/10/12/15 


Revolutionary pinout 


2-39 


MCM6728 


256KX4 


10/12/15 


Revolutionary pinout 


2-45 


MCM6728A 


256KX4 


8/10/12/15 


Revolutionary pinout 


2-51 


MCM6729 


256K X 4 


10/12/15 


Output enable, revolutionary pinout 


2-57 


MCM6729A 


256KX4 


8/10/12/15 


Output enable, revolutionary pinout 


2-63 


MCM72BA32 


256KB 




BurstRAM cache module for Pentium 


5-52 


MCM72BA64 


512KB 




BurstRAM cache module for Pentium 


5-52 


MCM32128 


128KX32 


20/25/35 


JEDEC standard module 


5-15 


MCM32257 


256KX32 


20/25/35 


1 M byte module 


5-22 


MCM44256 


256KX44 


12/15/17 


1M byte R4000 cache module 


5-44 
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Access Time (ns) 
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Page 


MCM56824A 


8Kx24 


20/25/35 


DSPRAM for DSP56001 applications 


4-3 


MCM56824AZP 


8Kx24 


20/25/35 


OMPAC version of DSPRAI^ for DSP560010 


4-10 


MCM62110 


32Kx9 


15/17/20 


Dual l/Os for 88110 and others 


4-18 


MCM62X308 


8Kx8 




Synchronous line buffer 


4-28 


MCM62Y308 


8Kx8 




Synchronous line buffer 


4-49 


MCM62T316 


8Kx16 


12 


Synchronous Cache Tag with Comparators 


4-65 


MCM62486A 


32Kx9 


11/12/14/19/24 


i486 synchronous BurstRAM cache 


4-67 


MCM62486B 


32Kx9 


11/12/14/19/24 


i486 synchronous BurstRAM cache 


4-76 


MCM62940A 


32Kx9 


11/12/14/19/24 


68040 synchronous BurstRAM cache 


4-85 


MCM62g40B 


32Kx9 


11/12/14/19/24 


68040 synchronous BurstRAM cache 


4-93 


MCM62963A 


4Kx10 


30 


Synchronous, output registers 


4-101 


MCM62973A 


4Kx12 


18/20 


Synchronous, output registers 


4-106 


MCM62980 


64Kx4 


15/20 


Synchronous, registered address 


4-111 


MCM62981 


64Kx4 


15/20 


ParityRAM, synchronous, registered address 


4-117 


MCM62990A 


16Kx16 


12/15/20/25 


Designed for advanced RISC-CISC applications 


4-123 


MCM62995A 


16Kx16 


12/15/20/25 


DSP96000 and MIPS R3000 applications 


4-130 


MCM62996 


16Kx16 


12/15/20/25 


Choice of 5 V or 3.3 V power supplies for output buffers 


3-121 


MCM67A518 


32Kx18 


12/15/20 


Asynchronous, latched data 


4-142 


MCM67B518 


32Kx18 


9/12/18 


i486/Pentium BurstRAM 


4-153 


MCM67C518 


32Kx18 


7/9 


Pipelined i486/Pentium BurstRAM 


4-162 


MCM67H518 


32KX18 


9/12/18 


i486/Pentium BurstRAM, supports address pipelining 


4-171 


MCM67J518 


32Kx18 


7/9 


Pipelined 1486/Pentium BurstRAM, supports address pipelining 


4-180 


MCM67M518 


32Kx18 


9/11/14/19 


68040/PowerPC BurstRAM 


4-189 


MCM67W518 


32Kx18 


12/15/20 


Asynchronous with byte enable 


4-197 


MCM67A618 


64Kx18 


12/15/20 


Asynchronous, latched address 


4-207 


MCM67B618 


64Kx18 


11/14/19 


i486/Pentium BurstRAM 


4-218 


MCM67C618 


64KX18 


9 


Pipelined i486/Pentium BurstRAM 


4-227 


MCM67H618 


64Kx18 


9/12/18 


i486/Pentium BurstRAM, supports address pipelining 


4-236 


MCM67J618 


64KX18 


7/9 


Pipelined i486/Pentium BurstRAM, supports address pipelining 


4-245 


MCM67M618 


64KX18 


11/14/19 


68040/PowerPC BurstRAM 


4-254 


MCM67W618 


64Kx18 


12/15/20 


Asynchronous with byte enable 


4-262 


MCM67D709 


128Kx9 


16/20 


Dual I/O or separate I/O 


4-272 


MCM67Q709 


128Kx9 


10/12 


Separate I/O 


4-281 


MCM67F804 


256K x 4 


12/15 


Synchronous, secondary cache RISC, 3.3 V output levels 


4-291 


MCM67P804 


256K X 4 


10/12 


Synchronous, secondary cache RISC, 3.3 V output levels 


4-297 


MCM67Q804 


256K X 4 


10/12 


Secondary cache RISC, 3.3 V output 


4-302 


MCM101520 


4Mx1 


10/12/15 


100K ECL compatible at - 5.2 V 


2-69 


MCM101524 


1Mx4/ 
2Mx2 


10/12/15 


1 0OK ECL compatible at - 5.2 V 


2-74 
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DEVICE/PART NUMBER DESIGNATORS 



MCM 



62 = CMOS • 
67 = BiCMOS 

Density: — 
= 256K 
2 = 1M 
4 = 4M 
6 = 16K 
8 = 64K 



f 



? § A EN 



t 



Speed (ns) 

Package (FN = PLCC, J = SOJ, P = PDIP) 

Die Revision 

Width: 

5 = x9 

6 = x8 

7 = x1 

8 = x4 

9 = X 4 with OE 



Motorola Component (Quallfied)- 
Memory 



m 



M 6Z B 6 18 FN 1 



62 = CMOS ■ 
67 = BICMOS 



Async w/Address and Data Latch 
x86 Burst Count 



t 



C = x86 Burst Count and Output Register 

D = Dual I/O 

F = Latched Outputs 

H = x86 Burst Count w/Address Disable 

J = x86 Burst w/Address Disable and 

Output Register 
M = Motorola (68040) Burst Count 
P = Pipelined 
Q = Sep. I/O 
V = 3.3 V Power Supply 
W = Async w/Address Latch 



Speed (ns) 

Pacl<age (FN = PLCC, J = SOJ, P = PDIP) 

Width: 

04 = x4 
09 = x9 
18 = x18 

Depth: 

5 = 32K Address Depth 

6 = 64K Address Depth 

7 = 128K Address Depth 

8 = 256K Address Depth 



NOTE: There are some exceptions to these device numbering schemes, i.e., MCM62990A is a CMOS 
1 6K X 1 6 and NOT a 51 2K x 90 device. 
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Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


Revol. 
Pinout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 


8M 


256K X 36 


12 


— 


Motorola 


MCM44256 


80 




SIMM 














15 


— 


Motorola 


MCM44256 


80 




SIMM 














17 


— 


Motorola 


MCM44256 


80 




SIMM 














256K X 32 


20 


— 


Motorola 


MCM32257 


64 




ZIP 













20 


— 


AT&T 


ATTM32257 


















20 


— 


Micron 


MT8S25632 


















20 


— 


IDT 


IDT7MP4045 


















25 


— 


Motorola 


MCM32257 


64 




ZIP 













25 


— 


AT&T 


ATTM32257 


















25 


— 


Micron 


MT8S25632 


















25 


— 


IDT 


IDT7MP4045 


















35 


— 


Motorola 


MCM32257 


64 




ZIP 













35 


— 


AT&T 


ATTM32257 


















35 


— 


Micron 


MT8S25632 


















4M 


64Kx72 


— 


15 


Motorola 


MCM72BA64 


136 




SIMM 















— 


16.6 


Motorola 


MCM72BA64 


136 




SIMM 















128KX32 


— 


20 


Motorola 


MCM32AB128 


112 




SIMM 















— 


30 


Motorola 


MCM32AB128 


112 




SIMM 















20 


— 


Motorola 


MCM32128 


64 




ZIP, SIMM 













20 


— 


AT&T 


ATTM32128 


















20 


— 


Micron 


MT4S12832 


















25 


— 


Motorola 


MCM32128 


64 




ZIP, SIMM 













25 


— 


AT&T 


ATTM32128 


















25 


— 


Micron 


MT4S 12832 


















35 


— 


Motorola 


MCM32128 


64 




ZIP, SIMM 













35 


— 


AT&T 


ATTM32128 


















35 


— 


Micron 


MT4S 12832 


















512Kx8 


25 


— 


Motorola 


MCM6246 


36 


400 


SOJ 













25 


— 


Micron 


MT5C512K8A1 


32 


400 


SOJ 












25 


— 


Micron 


MT5C512K8B2 


36 


400 


SOJ, TSOP 













25 


— 


Micron 


MT5LC512K8C3 


32 


400 


SOJ 












25 


— 


Micron 


MT5LC512K8D4 


36 


400 


SOJ, TSOP 













25 


— 


NEC 


HPD434008 


32/36 


400 


SOJ 













30 


— 


Motorola 


MCM6246 


36 


400 


SOJ 













30 


— 


Micron 


MT5C512K8A1 


32 


400 


SOJ 













Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


Revol. 
Pinout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






30 


— 


Micron 


MT5C512K8B2 


36 


400 


SOJ, TSOP 













30 


— 


Micron 


MT5LC512K8C3 


32 


400 


SOJ 












30 


— 


Micron 


MT5LC512K8D4 


36 


400 


SOJ, TSOP 













35 


— 


Motorola 


MCM6246 


36 


400 


SOJ 













35 


— 


Micron 


MT5C512K8A1 


32 


400 


SOJ 












35 


— 


Micron 


MT5C512K8B2 


36 


400 


SOJ, TSOP 













35 


— 


Micron 


MT5LC512K8C3 


32 


400 


SOJ 












35 


— 


Micron 


MT5LC512K8D4 


36 


400 


SOJ, TSOP 













2Mx2 


10 


— 


Motorola 


MCM101524 


36 


400 


SOJ, SOP 











ECL 


12 


— 


Motorola 


MCM101524 


36 


400 


SOJ, SOP 











ECL 


15 


— 


Fujitsu 


MBM100C524 


32/36 


* 


SOJ, TSOP 













15 


— 


Fujitsu 


MBM101C524 


32/36 


* 


SOJ, TSOP 













15 


— 


Fujitsu 


MBM10C524 


32/36 


* 


SOJ, TSOP 













15 


— 


Motorola 


MCM101524 


36 


400 


SOJ, SOP 











ECL 


1Mx4 


20 


— 


Motorola 


MCM6249 


32 


400 


SOJ 













20 


— 


Micron 


MT5C1M4A1 


32 


400 


SOJ 












20 


— 


Micron 


MT5C1M4B2 


32 


400 


SOJ, TSOP 













20 


— 


Micron 


MT5LC1M4C3 


32 


400 


SOJ 












20 


— 


Micron 


MT5LC1M4D4 


32 


400 


SOJ, TSOP 













20 


— 


NEC 


^PD434004 


32/36 


400 


SOJ 













25 


— 


Hitachi 


HM624100 


32 


400 


SOJ, TSOP II 













25 


— 


Fujitsu 


MB82B206 


36 


400 


SOJ 













25 


— 


Motorola 


MCM6249 


32 


400 


SOJ 













25 


— 


Micron 


MT5C1M4A1 


32 


400 


SOJ 












25 


— 


Micron 


MT5C1M4B2 


32 


400 


SOJ, TSOP 













25 


— 


Micron 


MT5LC1M4C3 


32 


400 


SOJ 












25 


— 


Micron 


MT5LC1M4D4 


32 


400 


SOJ, TSOP 













25 


— 


NEC 


^PD434004 


32/36 


400 


SOJ 













30 


— 


Motorola 


MCM6249 


32 


400 


SOJ 













30 


— 


Hitachi 


HM624100 


32 


400 


SOJ, TSOP II 













35 


— 


Motorola 


MCM6249 


32 


400 


SOJ 













35 


— 


Hitachi 


HM624100 


32 


400 















35 


— 


Fujitsu 


MB82B206 


36 


400 


SOJ 













35 


— 


Micron 


MT5C1M4A1 


32 


400 


SOJ 












35 


— 


Micron 


MT5C1M4B2 


32 


400 


SOJ, TSOP 














Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


Revol. 
Pinout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






35 


— 


Micron 


MT5LC1M4C3 


32 


400 


SOJ 












35 


— 


Micron 


MT5LC1M4D4 


32 


400 


SOJ, TSOP 













4Mx1 


10 


— 


Motorola 


MCM101520 


36 


400 


SOJ, SOP, TAB 











ECL 


12 


— 


Motorola 


MCM101520 


36 


400 


SOJ, SOP, TAB 











ECL 


15 


— 


Motorola 


MCM101520 


36 


400 


SOJ, SOP. TAB 











ECL 


15 


— 


Fujitsu 


MBM100C520 


32/36 




SOJ, TSOP 













15 


— 


Fujitsu 


MBM101C520 


32/36 




SOJ, TSOP 













15 


— 


Fujitsu 


MBM10C520 


32/36 




SOJ, TSOP 













2M 


32KX72 


— 


15 


Motorola 


MCM72BA32 






SIMM 















— 


16.6 


Motorola 


MCM72BA32 






SIMM 















64K X 44 


12 


— 


Motorola 


MCM4464 


80 




SIMM 













15 


— 


Motorola 


MCM4464 


80 




SIMM 













17 


— 


Motorola 


MCM4464 


80 




SIMM 













17-5 


— 


Motorola 


MCM4464SG 


80 




SIMM 













2M 


64K X 32 


— 


20 


Motorola 


MCM32AB64 


112 




SIMM 















— 


30 


Motorola 


MCM32AB64 


112 




SIMM 















15 


— 


Motorola 


MCM3264A 


64 




ZIP 













15 


— 


Micron 


MT8S6432Z 


















15 


— 


IDT 


IDT7MP4036B 


















20 


— 


Motorola 


MCM3264A 


64 




ZIP 













20 


— 


AT&T 


ATTM3264 


















20 


— 


Micron 


MT8S6432Z 


















20 


— 


IDT 


IDT7MP4036B 


















15 


— 


Motorola 


MCM32A64 


128 




SIMM 













20 


— 


Motorola 


MCM32A64 


128 




SIMM 













1M 


32Kx32 


— 


20 


Motorola 


MCM32AB32 


112 




SIMM 















— 


30 


Motorola 


MCM32AB32 


112 




SIMM 















64Kx18 


12 


— 


Motorola 


MCM67A618 


52 




PLCC 














15 


— 


Motorola 


MCM67A618 


52 




PLCC 














20 


— 


Motorola 


MCM67A618 


52 




PLCC 














9 


15 


Motorola 


MCM67B618 


52 




PLCC 















10 


12.5 


Cypress 


CY7C1031 


















9 


15 


IC Works 


ICW73B596 


















12 


20 


Motorola 


MCM67B618 


52 




PLCC 















12 


15 


Cypress 


CY7C1031 



















A" 

m 
o 

31 
O 

C 

a 
m 



Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Nuntber 


No. 
Pins 


Width 
(mils) 


Package 


Revol. 
Pinout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






12 


20 


10 Works 


ICW73B596 


















18 


25 


Motorola 


MCM67B618 


52 




PLCC 















14 


20 


Cypress 


CY7C1031 


















7 


12.5 


Motorola 


MCM67C618 


52 




PLCC 















9 


15 


Motorola 


MCM67C618 


52 




PLCC 















9 


15 


Motorola 


MCM67H618 


52 




PLCC 















12 


20 


Motorola 


MCM67H618 


52 




PLCC 















18 


25 


Motorola 


MCM67H618 


52 




PLCC 















7 


12.5 


Motorola 


MCM67J618 


52 




PLCC 















9 


15 


Motorola 


MCM67J618 


52 




PLCC 















9 


12.5 


Motorola 


MCM67M618 


52 




PLCC 















11 


15 


Motorola 


MCM67M618 


52 




PLCC 















10 


15 


Cypress 


CY7C1032 


















14 


20 


Motorola 


MCM67M618 


52 




PLCC 















19 


25 


Motorola 


MCM67M618 


52 




PLCC 















12 


— 


Motorola 


MCM67W618 


52 




PLCC 













15 


— 


Motorola 


MCM67W618 


52 




PLCC 













20 


— 


Motorola 


MCM67W61B 


52 




PLCC 













20 


— 


Sharp 


LH521028 


52 
















128Kx8 


20 


— 


Motorola 


MCM6226A 


32 


400 


SOJ 













20 


— 


AT&T 


ATT7C109J 


















20 


— 


IDT 


IDT711024S 


















20 


— 


Micron 


MT5C1008DJ 


















20 


— 


NEC 


fiPD431008 


















20 


— 


Sharp 


LH521007K 


















20 


— 


Sony 


CXK581120J 


















20 


— 


Samsung 


KM881001 


















25 


— 


Motorola 


MCM6226A 


32 


400 


SOJ 













25 


— 


AT&T 


ATT7C109J 


















25 


— 


Cypress 


CY7C109 


















25 


— 


IDT 


IDT711024S 


















25 


— 


Micron 


MT5C1008DJ 


















25 


— 


Samsung 


KM681001 


















25 


— 


Sharp 


LH521007K 


















35 


— 


Motorola 


MCM6226A 


32 


400 


SOJ 














o 

O 



5 
CO 
H 
CO 
33 
> 



CO 

m 

r- 
m 
o 

3] 
O 

C 
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Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


Revol. 
Pinout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






35 


— 


Cypress 


CY7C109 


















35 


— 


Micron 


MT5C1008DJ 


















35 


— 


Samsung 


KM681001 


















35 


— 


Sharp 


LH521007K 


















35 


— 


Sony 


CXK581020SJ 


















45 


— 


■Motorola 


MCM6226A 


32 


400 


SOJ 













45 


— 


Cypress 


CY7C109 


















45 


— 


Micron 


MT5C1008DJ 


















45 


— 


Sony 


CXK581020SJ 


















15 


— 


Motorola 


MCM6226B 


32 


300/400 


SOJ 













15 


— 


AT&T 


ATT7CC108 


















15 


— 


Quality 


QS812880 


















17 


— 


Motorola 


MCM6226B 


32 


300/400 


SOJ 













20 


— 


Motorola 


MCM6226B 


32 


300/400 


SOJ 













20 


— 


Quality 


QS812880 


















25 


— 


Motorola 


MCM6226B 


32 


300/400 


SOJ 













25 


— 


Quality 


QS812880 


















35 


— 


Motorola 


MCM6226B 


32 


300/400 


SOJ 













8 


— 


Motorola 


MCM6726A 


32 


400 


SOJ 














10 


— 


Motorola 


MCM6726 


32 


400 


SOJ 














10 


— 


Motorola 


MCM6726A 


32 


400 


SOJ 














10 


— 


IDT 


IDT71B124 


















10 


— 


Samsung 


KM68B1002 


















12 


— 


Motorola 


MCM6726 


32 


400 


SOJ 














12 


— 


Motorola 


MCM6726A 


32 


400 


SOJ 














12 


— 


IDT 


IDT71B124 


















15 


— 


Motorola 


MCM6726 


32 


400 


SOJ 














15 


— 


Motorola 


MCM6726A 


32 


400 


SOJ 














15 


— 


IDT 


IDT71B124 


















128K X 9 


16 


— 


Motorola 


MCM67D709 


52 




PLCC 















20 


— 


Motorola 


MCM67D709 


52 




PLCC 















5 


10 


Motorola 


MCM67Q709 




















6 


12 


Motorola 


MCM67Q709 




















256Kx4 


20 


— 


Motorola 


MGM622gA 


28 


400 


SOJ 













20 


— 


AT&T 


ATT7C106J 



















Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


Revol. 
Pinout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






20 


— 


Hitachi 


HM624256AJ 


















20 


— 


IDT 


IDT71028S 


















20 


— 


Micron 


MT5C1008DJ 


















20 


— 


Samsung 


KM641001 


















20 


— 


Sharp 


LH521002 


















20 


— 


NEC 


J1431004 


















25 


— 


Motorola 


MCM6229A 


28 


400 


SOJ 













25 


— 


AT&T 


ATT7C106J 


















25 


— 


Cypress 


CY7C106 


















25 


— 


Fujitsu 


MB82B005 


















25 


— 


IDT 


IDT71028S 


















25 


— 


Micron 


MT5C1005DJ 


















25 


— 


Mitsubishi 


M5M51004P 


















25 


— 


NEC 


H431004 


















25 


— 


Samsung 


KM641001 


















25 


— 


Sharp 


LH521002K 


















35 


— 


Motorola 


MCM6229A 


28 


400 


SOJ 













35 


— 


Cypress 


CY7C106 


















35 


— 


Fujitsu 


MB82B005 


















35 


— 


Micron 


MT5C1005DJ 


















35 


— 


Mitsubishi 


M5M51004P 


















35 


— 


NEC 


H431004 


















35 


— 


Samsung 


KM641001 


















35 


— 


Sharp 


LH521002K 


















45 


— 


Motorola 


MCM6229A 


28 


400 


SOJ 













45 


— 


Cypress 


CY7C106 


















45 


— 


Micron 


MT5C1005DJ 


















45 


— 


Mitsubishi 


M5M51004P 


















15 


— 


Motorola 


MCM6229B 


28 


300/400 


SOJ 













17 


— 


Motorola 


MCM6229B 


28 


300/400 


SOJ 













20 


— 


Motorola 


MCM6229B 


28 


300/400 


SOJ 













25 


— 


Motorola 


MCM6229B 


28 


300/400 


SOJ 













35 


— 


Motorola 


MCM6229B 


28 


300/400 


SOJ 













8 


— 


Motorola 


MCM6728A 


28 


400 


SOJ 













10 


— 


Motorola 


MCM6728 


28 


400 


SOJ 














Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


Revol. 
Pinout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






10 


— 


Motorola 


MGM6728A 


28 


400 


SOJ 













10 


— 


Samsung 


KM64B1002 


















12 


— 


Motorola 


MCM6728 


28 


400 


SOJ 













12 


— 


Motorola 


MGM6728A 


28 


400 


SOJ 













12 


— 


Samsung 


KM64B1002 


















12 


— 


Toshiba 


TC55B4256P 


















15 


— 


Motorola 


MCM6728 


28 


400 


SOJ 













15 


— 


Motorola 


MCM6728A 


28 


400 


SOJ 













15 


— 


IDT 


IDT71BB028 


















15 


— 


Toshiba 


TC55B4256P 


















8 


— 


Motorola 


MCM6729A 


32 


400 


SOJ 














10 


— 


Motorola 


MCM6729 


32 


400 


SOJ 














10 


— 


Motorola 


MCM6729A 


32 


400 


SOJ 














10 


— 


Samsung 


KM64B1003 


















12 


— 


Motorola 


MCIVI6729 


32 


400 


SOJ 














12 


— 


Motorola 


MCM6729A 


32 


400 


SOJ 














12 


— 


Samsung 


KM64B1003 


















12 


— 


Toshiba 


TC55B4257P 


















15 


— 


Motorola 


IVICM6729 


32 


400 


SOJ 














15 


— 


Motorola 


MCM6729A 


32 


400 


SOJ 














15 


— 


iDT 


IDT71B028 


















— 


12 


Motorola 


MGiyi67F804 


32 


400 


SOJ 
















— 


15 


Motorola 


MCM67F804 


32 


400 


SOJ 
















6 


10 


Motorola 


MCM67P804 


32 


400 


SOJ 















7 


12 


Motorola 


MCM67P804 


32 


400 


SOJ 















5 


10 


Motorola 


MCM67Q804 


36 


400 


SOJ 















6 


12 


Motorola 


MCM67Q804 


36 


400 


SOJ 















IMxl 


20 


— 


Motorola 


MCM6227A 


28 


400 


SOJ 












20 


— 


AT&T 


ATT7C107J 


















20 


— 


Hitachi 


HM621100A 


















20 


— 


Micron 


MT5C1001DJ 


















20 


— 


NEC 


H431001 


















20 


— 


Samsung 


KM611001 


















25 


— 


Motorola 


MCM6227A 


28 


400 


SOJ 












25 


— 


AT&T 


ATT7C107J 



















Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


Revo!. 
Pinout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






25 


— 


Cypress 


CY7C107 


















25 


— 


Fujitsu 


MB82B001 


















25 


— 


Hitachi 


HM621100A 


















25 


— 


Micron 


MT5C1001DJ 


















25 


— 


NEC 


H431001 


















25 


— 


Samsung 


KM611001 - 


















35 


— 


Motorola 


MCM6227A 


28 


400 


SOJ 












35 


— 


Cypress 


CY7C107 


















35 


— 


Fujitsu 


MB82B001 


















35 


— 


Hitachi 


HM621100A 


















35 


— 


Micron 


MT5C1001DJ 


















35 


— 


NEC 


H431001 


















35 


— 


Samsung 


KM611001 


















45 


— 


Motorola 


MCM6227A 


28 


400 


SOJ 












45 


— 


Cypress 


CY7C107 


















45 


— 


Micron 


MT5C1001DJ 


















15 


— 


Motorola 


MCM6227B 


28 


300/400 


SOJ 












17 


— 


Motorola 


MCM6227B 


28 


300/400 


SOJ 












20 


— 


Motorola 


MCM6227B 


28 


300/400 


SOJ 












25 


— 


Motorola 


MCM6227B 


28 


300/400 


SOJ 












35 


— 


Motorola 


MCM6227B 


28 


300/400 


SOJ 












51 2K 


32Kx18 


12 


— 


Motorola 


MCM67A518 


52 




PLCC 














15 


— 


Motorola 


MCM67A518 


52 




PLCC 














20 


— 


Motorola 


MCM67A518 


52 




PLCC 














9 


15 


Motorola 


MCM67B518 


52 




PLCC 















10 


12.5 


Cypress 


CY7C175 


















9 


15 


IC Worlds 


ICW73B586 


















12 


20 


Motorola 


MCM67B518 


52 




PLCC 















12 


15 


Cypress 


CY7C175 


















12 


20 


ICWorl<s 


ICW73B586 


















18 


25 


Motorola 


MCM67B518 


52 




PLCC 















14 


20 


Cypress 


CY7C175 


















7 


12.5 


Motorola 


MCM67C518 


52 




PLCC 















9 


15 


Motorola 


MCM67C518 


52 




PLCC 















9 


15 


Motorola 


MCM67H518 


52 




PLCC 
















o 

33 
O 



Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


Revol. 
Pinout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






12 


20 


Motorola 


MCM67H518 


52 




PLCC 















18 


25 


Motorola 


MCM67H518 


52 




PLCC 















7 


12.5 


Motorola 


MCM67J518 


52 




PLCC 















9 


15 


Motorola 


MCM67J518 


52 




PLCC 















9 


12.5 


Motorola 


MCM67M518 


52 




PLCC 















11 


15 


Motorola 


MCM67M518 


52 




PLCC 















14 


20 


Motorola 


MCM67M518 


52 




PLCC 















19 


25 


Motorola 


MCM67M518 


52 




PLCC 















12 


— 


Motorola 


MCM67W518 


52 




PLCC 













15 


— 


Motorola 


MCM67W518 


52 




PLCC 













20 


— 


Motorola 


MCM67W518 


52 




PLCC 













256K 


16Kx16 


15 


— 


Motorola 


MCM62990A 


52 




PLCC 
















15 


— 


Micron 


MT58C1616EJ 


















20 


— 


Motorola 


MCM62990A 


52 




PLCC 
















20 


— 


Micron 


MT58C1616EJ 


















25 


— 


Motorola 


MCM629g0A 


52 




PLCC 
















25 


— 


Micron 


MT58C1616EJ 


















15 


— 


Motorola 


MCM62995A 


52 




PLCC 















15 


— 


Micron 


MT5C2516EJ 


















20 


— 


Motorola 


MCM62995A 


52 




PLCC 















20 


— 


Micron 


MT5C2516EJ 


















25 


— 


Motorola 


MCM62995A 


52 




PLCC 















25 


— 


Micron 


MT5C2516EJ 


















15 


— 


Motorola 


MCM62996 


52 




PLCC 













20 


— 


Motorola 


MCM62996 


52 




PLCC 













25 


— 


Motorola 


MCM62996 


52 




PLCC 













32Kx9 


15 


— 


Motorola 


MCM6205C 


32 


300 


SOJ 













15 


— 


Motorola 


MCM6205D 


32 


300 


SOJ 













15 


— 


Micron 


MT5C2889 


















15 


— 


Mitsubishi 


M5M5279 


















15 


— 


NEC 


H43259 


















15 


— 


Sony 


CXK59288 


















17 


— 


Motorola 


MCM6205C 


32 


300 


SOJ 













17 


— 


Motorola 


MCM6205D 


32 


300 


SOJ 













17 


— 


Micron 


MT5C2889 



















Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


Revol. 
Pinout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






17 


— 


Sony 


CXK59288 


















17 


— 


Toshiba 


TC55329 


















20 


— 


Motorola 


MCM6205C 


32 


300 


SOJ 













20 


— 


Motorola 


MCM6205D 


32 


300 


SOJ 













20 


— 


IDT 


IDT71259 


















20 


— 


Micron 


MT5C2889 


















20 


— 


Mitsubishi 


M5M5279 


















20 


— 


NEC 


H43259 


















20 


— 


Sony 


CXK59288 


















20 


— 


Toshiba 


TC55329 


















25 


— 


Motorola 


MCM6205C 


32 


300 


SOJ 













25 


— 


Motorola 


MCM6205D 


32 


300 


SOJ 













25 


— 


Fujitsu 


MB8299 


















25 


— 


IDT 


IDT71259 


















25 


— 


Micron 


MT5C2889 


















25 


— 


Mitsubishi 


M5M5279 


















25 


— 


NEC 


H43259 


















25 


— 


Sony 


CXK59288 


















25 


— 


Toshiba 


TC55329 


















35 


— 


Motorola 


MCM6205C 


32 


300 


SOJ 













35 


— 


Motorola 


MCM6205D 


32 


300 


SOJ 













35 


— 


Fujitsu 


MB8299 


















35 


— 


IDT 


IDT71259 


















35 


— 


Mitsubishi 


M5M5279 


















35 


— 


Toshiba 


TC55329 


















10 


— 


Motorola 


MCM6705A 


32 


300 


SOJ 












10 


— 


Mitsubishi 


M5M52B79P 


















10 


— 


IDT 


IDT71B259 


















10 


— 


Toshiba 


TC55B329P 


















10 


— 


Samsung 


KM69B257A 


















12 


— 


Motorola 


MCM6705A 


32 


300 


SOJ 












12 


— 


Mitsubishi 


M5M52B79P 


















12 


— 


IDT 


IDT71B259 


















12 


— 


Toshiba 


TC55B329P 


















12 


- 


Samsung 


KM69B257A 



















Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


RevoL 
Pinout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






15 


— 


Motorola 


MCM62110 


52 




PLCC 
















17 


— 


Motorola 


MCM62110 


52 




PLCC 
















20 


— 


Motorola 


MCM62110 


52 




PLCC 
















11 


15 


Motorola 


MCM62486A 


44 




PLCC 















11 


15 


Cypress 


CY7B173A 


















10 


15 


10 Works 


ICW79B586 


















11 


15 


IDT 


IDT71B590S 


















12 


20 


Motorola 


MCM62486A 


44 




PLCC 















12 


20 


Cypress 


CY7B173A 


















12 


20 


iC Works 


ICW79B586 


















14 


20 


Motorola 


MCM62486A 


44 




PLCC 















19 


25 


Motorola 


MCM62486A 


44 




PLCC 















19 


25 


SGS-Thomson 


MK62486Q19 


















24 


30 


Motorola 


MCM62486A 


44 




PLCC 















25 


30 


SGS-Thomson 


MK62486Q25 


















11 


15 


Motorola 


MCM62486B 


44 




PLCC 















11 


15 


Cypress 


CY7B173A 


















10 


15 


IC Works 


ICW79B586 


















11 


15 


IDT 


IDT71B590S 


















12 


20 


Motorola 


MCM62486B 


44 




PLCC 















12 


20 


Cypress 


CY7B173A 


















12 


20 


IC Works 


ICW79B586 


















14 


20 


Motorola 


MCM82486B 


44 




PLCC 















19 


25 


Motorola 


MCM62486B 


44 




PLCC 















19 


25 


SGS-Thomson 


MK62486Q19 


















24 


30 


Motorola 


MCM62486B 


44 




PLCC 















25 


30 


SGS-Thomson 


MK62486Q25 


















11 


15 


Motorola 


MCM62940A 


44 




PLCC 















12 


20 


Motorola 


MCM62940A 


44 




PLCC 















14 


20 


Motorola 


MCM62940A 


44 




PLCC 















19 


25 


Motorola 


MCM62940A 


44 




PLCC 















19 


25 


SGS-Thomson 


MK62940Q19 


















24 


30 


Motorola 


MCM62940A 


44 




PLCC 















25 


30 


SGS-Thomson 


MK62940Q25 


















11 


15 


Motorola 


MCM62940B 


44 




PLCC 
















Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


Revol. 
PInout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






12 


20 


Motorola 


MCM62940B 


44 




PLCC 















14 


2 


Motorola 


MCM62940B 


44 




PLCC 















19 


25 


Motorola 


MCM62940B 


44 




PLCC 















19 


25 


SGS-Thomson 


MK62940Q19 


















24 


30 


Motorola 


MCM62940B 


44 




PLCC 















25 


30 


SGS-Thomson 


MK62940Q25 


















32Kx8 


15 


— 


Motorola 


MCM6206C 


28 


300 


PDIP, SOJ 













15 


— 


Motorola 


MCM6206D 


28 


300 


PDIP, SOJ 













15 


— 


AT&T 


ATT7C199 


















15 


— 


Hitachi 


HM62832 


















15 


— 


IDT 


IDT71256 


















15 


— 


Micron 


MT5C2568 


















15 


— 


Mitsubishi 


M5M5278 


















15 


— 


NEC 


H43258A 


















15 


— 


Paradigm 


PDM51256 


















15 


— 


Quality 


QS83280 


















15 


— 


Samsung 


KM68257B 


















15 


— 


Sharp 


LH52258A 


















15 


— 


Sony 


CXK58258A 


















17 


— 


Motorola 


MCM6206D 


28 


300 


PDIP, SOJ 













17 


— 


IDT 


IDT71256 


















17 


— 


Toshiba 


TC55328P 


















20 


— 


Motorola 


MCM6206C 


28 


300 


PDIP. SOJ 













20 


— 


Motorola 


MCM6206D 


28 


300 


PDIP, SOJ 













20 


— 


AT&T 


ATT7C199 


















20 


— 


Hitachi 


HM62832 


















20 


— 


IDT 


IDT71256 


















20 


— 


Micron 


MT5C2568 


















20 


— 


Mitsubishi 


M5M5278 


















20 


— 


NEC 


H43258A 


















20 


— 


Paradigm 


PDM51256 


















20 


— 


Performance 


P4G1256 


















20 


— 


Quality 


QS83280 


















20 


— 


Samsung 


KM68257B 


















20 


— 


Sharp 


LH52258 



















Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


Revol. 
Pinout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






20 


— 


Sony 


CXK58258 


















20 


— 


Toshiba 


TC55328 


















25 


— 


Motorola 


MCM6206C 


28 


300 


PDIP, SOJ 













25 


— 


Motorola 


MCM6206D 


28 


300 


PDIP, SOJ 













25 


— 


AT&T 


ATT7C199 


















25 


— 


Cypress 


CY7C199 


















25 


— 


Fujitsu 


MB8298 


















25 


— 


Hitachi 


HM62832 


















25 


— 


IDT 


IDT71256 


















25 


— 


Micron 


MT5C2568 


















25 


— 


Mitsubishi 


M5M5278 


















25 


— 


NEC 


H43258 


















25 


— 


Paradigm 


PDM51256 


















25 


— 


Performance 


P4C1256 


















25 


— 


Quality 


QS83280 


















25 


— 


Samsung 


KM68257 


















25 


— 


Sharp 


LH52253 


















25 


— 


Sony 


CXK58258 


















25 


— 


Toshiba 


TC55328 


















35 


— 


Motorola 


MCM8206C 


28 


300 


PDIP, SOJ 













35 


— 


Motorola 


MCM6206D 


28 


300 


PDIP. SOJ 













35 


— 


Cypress 


CY7C199 


















35 


— 


Fujitsu 


MB8298 


















35 


— 


IDT 


IDT71256 


















35 


— 


Micron 


MT5C2568 


















35 


— 


Mitsubishi 


M5M5278P 


















35 


— 


NEC 


H43258 


















35 


— 


Sharp 


LH52258 


















35 


— 


Sony 


CXK58258 


















35 


— 


Toshiba 


TC55328 


















25 


— 


Motorola 


MCM62V06D 


28 


300 


PDIP, SOJ 












25 


— 


Mitsubishi 


M5M5278FP 


















35 


— 


Motorola 


MCM62V06D 


28 


300 


PDIP, SOJ 












35 


— 


Mitsubishi 


M5M5278FP 


















8 


— 


Motorola 


MCM6706A 


28 


300 


SOJ 














Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


Revol. 
Pinout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






8 


— 


Samsung 


KM68B257A 


















10 




Motorola 


MCM6706A 


28 


300 


SOJ 













10 


— 


Samsung 


KM68B257A 


















10 


— 


Toshiba 


TC55B328 


















10 


— 


Mitsubishi 


M5M52B78 


















10 


— 


IDT 


IDT71B256 


















10 


— 


Hitachi 


HM67832 


















12 


— 


Motorola 


MCM6706A 


28 


300 


SOJ 













12 


— 


Samsung 


KM68B257A 


















12 


— 


Toshiba 


TC55B328 


















12 


— 


Mitsubishi 


M5M52B78 


















12 


— 


IDT 


IDT71B256 


















12 


— 


Hitachi 


HM67832 


















12 


— 


Cypress 


CY7B199 


















6 


— 


Motorola 


MCM6706R 


32 


300 


SOJ 














7 


— 


Motorola 


MCM6706R 


32 


300 


SOJ 














8 


— 


Motorola 


MCM6706R 


32 


300 


SOJ 














8 


— 


Mitsubishi 


M5M52B88 


















64Kx4 


15 


— 


Motorola 


MCM6208C 


24 


300 


PDIP, SOJ 












15 


— 


AT&T 


ATT7C194 


















15 


— 


Micron 


MT5C2564 


















15 


— 


Mitsubishi 


M5M5258 


















15 


— 


NEC 


H43254B 


















15 


— 


Paradigm 


PDM41258 


















15 


— 


Quality 


QS86440 


















15 


— 


Sharp 


LH52252 


















20 


— 


Motorola 


MCM6208C 


24 


300 


PDIP, SOJ 












20 


— 


AT&T 


ATT7C194 


















20 


— 


Micron 


MT5C2564 


















20 


— 


Mitsubishi 


M5M5258 


















20 


— 


NEC 


^43254B 


















20 


— 


Paradigm 


PDM41258 


















20 


— 


Performance 


P4C1258 


















20 


— 


Quality 


QS86440 


















20 


— 


Sharp 


LH52252 



















Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


Revol. 
Pinout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






20 


— 


Toshiba 


TC55464 


















25 


— 


Motorola 


MCM6208C 


24 


300 


PDIP, SOJ 












25 


— 


AT&T 


ATT7C194 


















25 


— 


Cypress 


CY7C194 


















25 


— 


Fujitsu 


MB81C84A 


















25 


— 


Hitachi 


HM6208 


















25 


— 


Micron 


MT5C2564 


















25 


— 


SGS-Thompson 


IMS1820D3 


















25 


— 


Mitsubishi 


M5M5258 


















25 


— 


NEC 


H43254B 


















25 


— 


Paradigm 


PDM41258 


















25 


— 


Performance 


P4C1258 


















25 


— 


Samsung 


KM64257A 


















25 


— 


Sharp 


LH52252 


















25 


— 


Toshiba 


TC55464 


















15 


— 


Motorola 


MCM6209C 


28 


300 


PDIP, SOJ 













15 


— 


AT&T 


ATT7C196 


















15 


— 


IDT 


IDT61298 


















15 


— 


Micron 


MT5C2565 


















15 


— 


Mitsubishi 


M5M5259 


















15 


— 


NEC 


H43253 


















15 


— 


Paradigm 


PDM41259 


















15 


— 


Quality 


QS86446 


















15 


— 


Sharp 


LH52253 


















15 


— 


Samsung 


KM64258B 


















20 


— 


Motorola 


MCM6209C 


28 


300 


PDIP, SOJ 













20 


— 


AT&T 


ATT7C196 


















20 


— 


IDT 


IDT61298 


















20 


— 


Micron 


MT5C2565 


















20 


— 


Mitsubishi 


M5M5259 


















20 


— 


NEC 


H43253B 


















20 


— 


Paradigm 


PDM41259 


















20 


— 


Perfomiance 


P4C1298 


















20 


— 


Quality 


QS86446 


















20 


— 


Samsung 


KM64258B 



















Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


Revol. 
PInout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






20 


— 


Sharp 


LH52253 


















20 


— 


Toshiba 


TC55465 


















25 


— 


Motorola 


MCM6209C 


28 


300 


PDIP, SOJ 













25 


— 


AT&T 


ATT7C196 


















25 


— 


Cypress 


CY7C195 


















25 


— 


IDT 


IDT61298 


















25 


— 


Micron 


MT5C2565 


















25 


— 


Mitsubishi 


M5M5259 


















25 


— 


NEC 


H43253 


















25 


— 


Paradigm 


PDM41259 


















25 


— 


Performance 


P4C1298 


















25 


— 


Quality 


QS86446 


















25 


— 


Samsung 


KM64258B 


















25 


— 


Sharp 


LH52253 


















25 


— 


Toshiba 


TC55465 


















8 


— 


Motorola 


MCM6708A 


24 


300 


SOJ 












10 


— 


Motorola 


MCM6708A 


24 


300 


SOJ 












10 


— 


Toshiba 


TC55B464 


















10 


— 


Hitachi 


HM6708SH 


















12 


— 


Motorola 


MCM6708A 


24 


300 


SOJ 












12 


— 


Cypress 


CY7B194 


















12 


— 


Hitachi 


HM6708SH 


















12 


— 


Toshiba 


TC55B464 


















8 


— 


Motorola 


MCM6709A 


28 


300 


SOJ 












8 


— 


Samsung 


KM64B258A 


















10 


— 


Motorola 


MCM6709A 


28 


300 


SOJ 












10 


— 


Samsung 


KM64B258A 


















10 


— 


Toshiba 


TC55B465 


















10 


— 


IDT 


IDT61B298 


















10 


— 


Hitachi 


HM6709SH 


















12 


— 


Motorola 


MCM6709A 


28 


300 


SOJ 












12 


— 


Samsung 


KM64B258A 


















12 


— 


Toshiba 


TC55B465 


















12 


— 


IDT 


IDT61B298 


















12 


— 


Hitachi 


HM6709SH 



















Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


Revol. 
Pinout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






12 


— 


Cypress 


CY7B194 


















6 


— 


Motorola 


MCM6709R 


28 


300 


SOJ 














7 


— 


Motorola 


MCM6709R 


28 


300 


SOJ 














8 


— 


Motorola 


MCM6709R 


28 


300 


SOJ 














15 


— 


Motorola 


MCM62980 


28 


300 


SOJ 














20 


— 


Motorola 


MCM62980 


28 


300 


SOJ 














15 


— 


Motorola 


MCM62981 


32 


300 


SOJ 












20 


— 


Motorola 


MCM62981 


32 


300 


SOJ 












192K 


8Kx24 


20 


— 


Motorola 


MCM56824A 


52 




PLCC 














20 


— 


Motorola 


MCM56824AZP 


86 




OMPAC 














25 


— 


Motorola 


MCM56824A 


52 




PLCC 














25 


— 


Motorola 


MCM56824AZP 


86 




OMPAC 














35 


— 


Motorola 


MCM56824A 


52 




PLCC 














35 


— 


Motorola 


MCM56824AZP 


86 




OMPAC 














128K 


8Kx16 


12 


20 


Motorola 


MCM62T316 


44 




PLCC 














64K 


8Kx9 


12 


— 


Motorola 


MCM6265C 


28 


300 


PDIP, SOJ 













15 


— 


Motorola 


MCM6265C 


28 


300 


PDIP, SOJ 













15 


— 


IDT 


IDT7169S 


















15 


— 


Mitsubishi 


M5M5179 


















15 


— 


NEC 


H4369 


















15 


— 


SGS-Thompson 


IMS 1695 


















15 


— 


Sony 


CXK5972 


















15 


— 


Tosliiba 


TC5589 


















20 


— 


Motorola 


MCM6265C 


28 


300 


PDIP, SOJ 













20 


— 


Mitsubishi 


M5M5179 


















20 


— 


NEC 


^4369 


















20 


— 


Performance 


P4C163 


















20 


— 


SGS-Thompson 


IMS1695 


















20 


— 


Sony 


CXK5972 


















20 


— 


Toshiba 


TC5589 


















25 





Motorola 


MCM6265C 


28 


300 


PDIP, SOJ 













25 


— 


IDT 


IDT7169S 


















25 




Mitsubishi 


M5M5179 


















25 




Sony 


CXK5972 


















25 


— 


Toshiba 


TC5589 



















Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


Revol. 
Pinout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






35 


— 


Motorola 


MCM6265C 


28. 


300 


PDIP, SOJ 













35 


— 


Fujitsu 


MB81C79 


















35 


— 


IDT 


IDT7169S 


















35 


— 


Mitsubishi 


M5M5179 


















35 


— 


Sony 


CXK5972 


















35 


— 


Toshiba 


TC5589 


















8Kx8 


12 


— 


Motorola 


MCM6264C 


28 


300 


PDIP, SOJ 













12 


— 


AT&T 


ATT7C185 


















12 


— 


Micron 


MT5C6408 


















12 


— 


Samsung 


KM6865 


















12 


— 


Toshiba 


TC5588 


















15 


— 


Motorola 


MCM6264C 


28 


300 


PDIP, SOJ 













15 


— 


AT&T 


ATT7C185 


















15 


— 


Cypress 


CY7C185 


















15 


— 


IDT 


IDT7164S 


















15 


— 


Micron 


MT5C6408 


















15 


— 


Mitsubishi 


M5M5178 


















15 


— 


NEC 


^4368 


















15 


— 


Performance 


P4C164 


















15 


— 


Samsung 


KM6865 


















15 


— 


SGS-Thompson 


IMS1635 


















15 


— 


Toshiba 


TC5588 


















20 


— 


Motorola 


MCM6264C 


28 


300 


PDIP, SOJ 













20 


— 


AT&T 


ATT7C185 


















20 


— 


Cypress 


CY7C185 


















20 


— 


IDT 


IDT7164 


















20 


— 


Micron 


MT5C6408 


















20 


— 


Mitsubishi 


M5M5178 


















20 


— 


NEC 


ti4368 


















20 


— 


Performance 


P4C164 


















20 


— 


Samsung 


KM6865 


















20 


— 


SGS-Thompson 


IMS1635 


















20 


— 


Sony 


CXK5863 


















20 


— 


Toshiba 


TC5588 


















25 


— 


Motorola 


MCM6264C 


28 


300 


PDIP, SOJ 














Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


Revo!. 
Pinout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






25 


— 


AT&T 


ATT7C185 


















25 


— 


Cypress 


CY7C185 


















25 


— 


IDT 


IDT7164 


















25 


— 


Micron 


MT5C6408 


















25 


— 


Mitsubishi 


M5M5178 


















25 


— 


Performance 


P4C164 


















25 


— 


Samsung 


KM6865 


















25 


— 


SGS-Thompson 


IMS1635 


















25 


— 


Sony 


CXK5863 


















25 


— 


Toshiba 


TC5588 


















35 


— 


Motorola 


MCM6264C 


28 


300 


PDIP, SOJ 













35 


— 


Fujitsu 


MB81C78 


















35 


— 


IDT 


IDT7164 


















35 


— 


Micron 


MT5C6408 


















35 


— 


Mitsubishi 


M5M5178 


















35 


— 


Sony 


CXK5863 


















35 


— 


Toshiba 


TC5588 


















— 


— 


Motorola 


MCM62X308 


28 


300 


SOJ 














— 


— 


Motorola 


MCM62Y308 


32 


300 


SOJ 














16Kx4 


10 


— 


Motorola 


MCM6288C 


22 


300 


PDIP 












10 


— 


AT&T 


ATT7C164 


















10 


— 


Micron 


MT5C6404 


















10 


— 


Quality 


QS8888A 


















12 


— 


Motorola 


MCM6288C 


22 


300 


PDIP 












12 


— 


AT&T 


ATT7C164 


















12 


— 


Cypress 


CY7C164 


















12 


— 


Micron 


MT5C6404 


















12 


— 


NEC 


^43628 


















12 


— 


Performance 


P4C188 


















12 


— 


Quality 


QS8888A 


















12 


— 


Samsung 


KM6465B 


















15 


— 


Motorola 


MCM6288C 


22 


300 


PDIP 












15 


— 


AT&T 


ATT7C164 


















15 


— 


Cypress 


CY7C164 


















15 


— 


Fujitsu 


MB81C74 



















Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


Revol. 
Pinout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






15 


— 


IDT 


IDT7188S 


















15 


— 


Micron 


MT5C6404 


















15 


— 


Mitsubishi 


M5M5188 


















15 


— 


NEC 


^4362B 


















15 


— 


Performance 


P4C188 


















15 


— 


Quality 


QS8888A 


















15 


— 


Samsung 


KM6465B 


















15 


— 


SGS-Thompson 


IMS1625 


















15 


— 


Sony 


CXK5466 


















15 


— 


Toshiba 


TC55416 


















20 


— 


Motorola 


MCM6288C 


22 


300 


PDIP 












20 


— 


AT&T 


ATT7C164 


















20 


— 


Cypress 


CY7C164 


















20 


— 


Fujitsu 


MB81C74 


















20 


— 


IDT 


IDT7188S 


















20 


— 


Micron 


MT5C6404 


















20 


— 


Mitsubishi 


M5M5188 


















20 


— 


NEC 


H4362B 


















20 


— 


Perfomfiance 


P4C188 


















20 


— 


Quality 


QS8888 


















20 


— 


Samsung 


KM6465 


















20 


— 


SGS-Thompson 


IMS1625 


















20 


— 


Sony 


CXK5466 


















20 


— 


Toshiba 


TC55416 


















25 


— 


Motorola 


MCM6288C 


22 


300 


PDIP 












25 


— 


AT&T 


ATT7C164 


















25 


— 


Cypress 


CY7C164 


















25 


— 


Fujitsu 


MB81C74 


















25 


— 


Hitachi 


HM6288H 


















25 


— 


IDT 


IDT7188S 


















25 


— 


Micron 


MT5C6404 


















25 


— 


Mitsubishi 


M5M5188 


















25 


— 


Performance 


P4C188 


















25 


— 


Quality 


QS8888 


















25 


— 


Samsung 


KM6465 



















Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


Revol. 
Pinout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






25 


— 


SGS-Thompson 


IMS1625 


















25 


— 


Sony 


CXK5464 


















25 


— 


Toshiba 


TC55416 


















35 


— 


Motorola 


MCM6288C 


22 


300 


PDIP 












35 


— 


Fujitsu 


MB81C74 


















35 


— 


Hitachi 


HM6288H 


















35 


— 


IDT 


IDT7188S 


















35 


— 


Micron 


MT5C6404 


















35 


— 


Mitsubishi 


M5M5188 


















35 


— 


Quality 


QS8888 


















35 


— 


Samsung 


KM6465A 


















35 


— 


Sony 


CXK5464 


















35 


— 


Toshiba 


TC55416 


















64Kx1 


12 


— 


Motorola 


MCM6287B 


22/24 


300 


PDIP, SOJ 












12 


— 


AT&T 


ATT7C187 


















12 


— 


Micron 


MT5C6401 


















12 


— 


NEC 


H4361B 


















12 


— 


Performance 


P4C187 


















15 


— 


Motorola 


MCM6287B 


22/24 


300 


PDIP, SOJ 












15 


— 


AT&T 


ATT7C187 


















15 


— 


IDT 


IDT7187 


















15 


— 


Micron 


MT5C6401 


















15 


— 


Mitsubishi 


M5M5187 


















15 


— 


NEC 


H4361B 


















15 


— 


Performance 


P4C187 


















15 


— 


SGS-Thompson 


IMS1605 


















20 


— 


Motorola 


MCM6287B 


22/24 


300 


PDIP, SOJ 












20 


— 


AT&T 


ATT7C187 


















20 


— 


Cypress 


CY7C187 


















20 


— 


IDT 


IDT7187S 


















20 


— 


Micron 


MT5C6401 


















20 


— 


Mitsubishi 


M5M5187 


















20 


— 


NEC 


p4361B 


















20 


— 


Performance 


P4C187 


















20 


— 


SGS-Thompson 


IMS1605 



















Density 


Config- 
uration 


Access 
(ns) 


Cycle 
(ns) 


Supplier 


Part 
Number 


No. 
Pins 


Width 
(mils) 


Package 


Revol. 
Pinout 


Syn- 
chronous 


Latches 


Output 
Enable 


Special 
Function 






25 


— 


Motorola 


MCM6287B 


22/24 


300 


PDIP, SOJ 












25 


— 


AT&T 


ATT7C187 


















25 


— 


Cypress 


CY7C187 


















25 


— 


Fujitsu 


MB81C71A 


















25 


— 


IDT 


IDT7187S 


















25 


— 


Micron 


MT5C6401 


















25 


— 


Mitsubishi 


M5M5187 


















25 


— 


Performance 


P4C187 


















25 


— 


Samsung 


KM6165 


















25 


— 


SGS-Thompson 


IMS1605 


















25 


— 


Sony 


CXK5164 


















48K 


4Kx12 


18 


— 


Motorola 


MCM62973A 


44 




PLCC 














20 


— 


Motorola 


MCM62973A 


44 




PLCC 















4Kx10 


30 


— 


Motorola 


MCM62963A 


44 




PLCC 















BiCMOS Fast Static RAMs 

TTLI/O 

MCM6705A 2-3 

MCM6706A 2-9 

MCM6706R 2-15 

MCM6708A/6709A 2-21 

MCM6709R 2-27 

MCM6726 2-33 

MCM6726A 2-39 

MCM6728 2-45 

MCM6728A 2-51 

MCM6729 2-57 

MCM6729A 2-63 

ECLI/0 

MCM101520 2-69 

MCM101524 2-74 
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MOTOROLA 
SEMICONDUCTOR 

TECHNICAL DATA 



32K X 9 Bit Static Random 
Access IVIemory 

The MCM6705A is a 294,912 bit static random access memory organized as 32,768 
words of 9 bits, fabricated using high performance silicon-gate BiCMOS technology. 
Static design eliminates the need for external clocks or timing strobes. 

Output enable (G) is a special control feature that provides increased system flexi- 
bility and eliminates bus contention problems. 

The MCf\/l6705A is available in a 300 mil, 32 lead surface-mount SOJ package. 

• Single 5.0 V ± 1 0% Pow/er Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• All Inputs and Outputs Are TTL Compatible 

• Three State Outputs 

• Fast Access Times: MCM6705A-10 = 10 ns 

MCM6705A-12=12ns 



BLOCK DIAGRAM 



A-C^ 
A-C^ 

A-D^ 

A-C^ 
A-C^ 



ROW 
DECODER 



MEMORY MATRIX 

(256 ROWS 
128x9 COLUMNS) 



DQO- 



DQ8- 



^ 



^A 



^I> 



INPUT 

DATA 

CONTROL 



COLUMN I/O 



COLUMN DECODER 



MMm 

A A A A A A A 



miy 



<^ 



<t 



MCM6705A 



^ 



J PACKAGE 

300 MIL SOJ 

CASE 857 



PIN ASSIGNMENT 


NC[ 


1» 32 


JVCC 


NC[ 


2 31 


] A14 


A8[ 


3 30 


]E2 


A7[ 


4 29 


]W 


A6[ 


5 28 


] A13 


A5[ 


6 27 


] A9 


A4[ 


7 26 


] A10 


A3[ 


8 25 


] A11 


A2[ 


9 24 


]G 


A1[ 


10 23 


] A12 


A0[ 


11 22 


]ET 


DQO[ 


12 21 


] DQ8 


DQ1[ 


13 20 


] DQ7 


DQ2[ 


14 19 


] DQ6 


DQ3[ 


15 18 


] DQ5 


vsst 


16 17 


] DQ4 









PIN NAMES 

AO - A14 Address 

W_ Write Enable 

El , E2 Chip Enable 

G Output Enable 

DQO - DQ8 Data Input/Output 

Vcc +5V Power Supply 

Vss Ground 

NC No Connection 
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TRUTH TABLE (X = Don't Care) 








ET 


E2 


G 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 
X 

L 
L 

L 


X 

L 
H 
H 
H 


X 
X 

H 

L 
X 


X 
X 

H 
H 

L 


Not Selected 

Not Selected 

Output Disabled 

Read 

Write 


ISB1.ISB2 
ISB1.ISB2 

'CCA 

'CCA 

'CCA 


HIgh-Z 
HIgh-Z 
HIgh-Z 

Dout 
HIgh-Z 


Read Cycle 
Write Cycle 



3 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


-0.5 to + 7.0 


V 


Voltage Relative to Vss 'or Any Pin 
Except Vcc 


Vin.Vout 


- 0.5 to Vcc + 0-5 


V 


Output Current 


'out 


±30 


mA 


Power Dissipation 


pd 


2.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


-c 


Operating Temperature 


Ta 


to + 70 


"C 


Storage Temperature — Plastic 


Tstg 


-55 to +125 


"C 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid appli- 
cation of any voltage higher than maximum 
rated voltages to this high-impedance circuit. 

This BICMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is In a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute is maintained. 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ±10%, Ta = to 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


— 


Vcc + 0.3* 


V 


Input Low Voltage 


V|L 


-0.5" 


— 


0.8 


V 



* V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2.0 V ac (pulse width < 2.0 ns) or I < 30.0 mA. 
** V|L (min) = -0.5 V dc @ 30.0 mA; V|l (min) = -2.0 V ac (pulse width < 2.0 ns) or I < 30.0 mA. 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'lkg(l) 


— 


±1.0 


^A 


Output Leakage Current (ET = V|h or E2 = V|l or G = V|h, Vqui = to Vcc) 


l|kg(0) 


- 


±1.0 


HA 


Output High Voltage (Iqh = - 4.0 mA) 


VoH 


2.4 


- 


V 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 



POWER SUPPLY CURRENTS 



Parameter 


Symbol 


MCM6705A-10 


MCM6705A-12 


Unit 


AC Active Supply Current (lout = rnA, Vcc = m^x, f = f^ax) 


'CCA 


195 


185 


mA 


AC Standby Current (ET = V|h or E2 = V|l, Vcc = r"ax. ' = 'max) 


ISBI 


125 


120 


mA 


CMOS Standby Current (Vcc = max, f = MHz, ET > Vcc - 0-2 V, 
or E2 < Vss + 0.2 V, Vjp < Vss + 0.2 V or > Vcc " 0.2 V) 


ISB2 


55 


55 


mA 



MCM6705A 
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CAPACITANCE (f = 1.0 MHz. dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Max 


Unit 


Address Input Capacitance 


Cm 


5 


PF 


Control Pin Input Capacitance (ET, E2, G, W) 


Cin 


6 


PF 


I/O Capacitance 


C|/0 


8 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ±10%, Ta = to +70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fail Time 2 ns 

READ CYCLE (See Notes 1, 2. and 3) 



Output Timing Measurement Reference Level 1.5 V 

Output Load See Figure 1A 



Parameter 


Symbol 


MCM6705A-10 


MCM6705A-12 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


10 


- 


12 


- 


ns 


4 


Address Access Time 


tAVOV 


tAA 


- 


10 


- 


12 


ns 




Chip Enable Access Time 


tELQV 


tACS 


- 


10 


- 


12 


ns 




Output Enable Access Time 


tQLQV 


tOE 


- 


5 


- 


6 


ns 




Output Hold from Address Change 


tAXOX 


tOH 


3 


- 


3 


- 


ns 




Chip Enable Low to Output Active 


'ELQX 


tLZ 


1 


- 


1 


- 


ns 


5,6,7 


Chip Enable High to Output High-Z 


<EHQZ 


tHZ 





6 





7 


ns 


5,6,7 


Output Enable Low to Output Active 


tQLQX 


tLZ 





- 





- 


ns 


5,6,7 


Output Enable High to Output High-Z 


tQHQZ 


tHZ 





5 





6 


ns 


5,6,7 



NOTES: 

1 . W is high for read cycle. 

2. Product sensitivites to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. El is represented by E in this table. E2 would require a transition opposite of ET. 

4. All read cycle timing is referenced from the last valid address to the first transitioning address. 

5. At any given voltage and temperature, tgHQZ '^^^ < t^LQx min, and tQHQZ '^^^ < tQLQx min, both for a given device and from device 
to device. 

6. Transition is measured 200 mV from steady-state voltage with load of Figure IB. 

7. This parameter is sampled and not 100% tested. 

8. Device is continuously selected (ET = V|l,^2 = V|h, G = V|l). 

9. Addresses valid prior to or coincident with E going low. 



AC TEST LOADS 



OUTPUT (Y 



J_ Zo= 50£i 



t}^ 



= son 



OUTPUT - 



255 Q 



Vl=1.5V 



Figure 1A 



+5V 



480 a 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure IB 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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READ CYCLE 1 (See Note 8) 



] 



A (ADDRESS) 



Q (DATA OUT) 



'AVAV 



)( 



X 



'AXQX 



PREVIOUS DATA VALID 



XEsxxxmmx 



'AVQV 



DATA VALID 









READ CYCLE 2 (See Note 9 


) 










* 'rtVrtV 




\ 




A (ADDRESS) 




( 
















E (CHIP ENABLE) 




\ 


\ 


» 


— Ipi-in7 




M »■ 


'ELQX 






G (OUTPUT ENABLE) 




iGLQX - 


^ 


4 

7„ 






< 


tGLUV * 


^ DATA VALID 


\ 












HIGH-Z 


(XXXX) 

V * 


^ HIGH-Z 


Q (DATA OUT) 




■• tAVC 


/ 



MCM6705A 
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WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3) 



Parameter 


Symbol 


MCM6705A-10 


MCM6705A-12 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


10 


— 


12 


- 


ns 


4 


Address Setup Time 


tAVWL 


tAS 





- 





- 


ns 




Address Valid to End of Write 


«AVWH 


tAW 


9 


- 


10 


- 


ns 




Write Pulse Width 


tWLWH. 
tWLEH 


twp 


9 


— 


10 


— 


ns 




Data Valid to End of Write 


tDVWH 


tDW 


5 


- 


6 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





- 


ns 




Write Low to Data High-Z 


tWLQZ 


twz 





5 





6 


ns 


5,6,7 


Write Higfi to Output Active 


tWHQX 


tow 


3 


- 


3 


- 


ns 


5,6,7 


Write Recovery Time 


tWHAX 


tWR 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. Product sensitivites to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. El is represented by E in this table. E2 would require a transition opposite of E1 . 

4. All write cycle timings are referenced from the last valid address to the first transitioning address. 

5. Transition is measured 200 mV from steady-state voltage with load of Figure 1 B. 

6. Parameter is sampled and not 100% tested. 

7. At any given voltage and temperature, twLQz max is < twHOX "^i" both for a given device and from device to device. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



Q (DATA OUT) 



)( 



WRITE CYCLE 1 

'avav — 



•avwh 



\ 



>AVWL 



tWLEH 



tWLWH 



\ 



tDVWH *- 



■* •> 



)( 



tWHAX 



/ 



/ 



DATA VALID 



'WHDX 



tWLQZ 



+« » 



HIGH-Z 



<XXX) 



HlGH-Z 



<XEXK 



*WHQX 
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WRITE CYCLE 2 (E Controlled, See Notes 1.2, and 3) 



Parameter 


Symbol 


MCM6705A-10 


MCM6705A-12 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


10 


- 


12 


- 


ns 


4 


Address Setup Time 


tAVEL 


tAS 





- 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


9 


- 


10 


- 


ns 




Chip Enable to End of Write 


<ELWH. 
tELEH 


tew 


8 


— 


9 


— 


ns 


5,6 


Data Valid to End of Write 


tDVEH 


tDW 


5 


- 


6 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. Product sensitivites to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. El is represented by E in this table. E2 would require a transition opposite of E1 . 

4. Al]_write cycle timing is referenced irom the last valid address to the first transitioning address. 

5. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition. 

6. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition. 

WRITE CYCLE 2 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



)( 



•avav 



)( 



tAVEH 



X 



>AVEL ■ 



'ELEH 



7 



tELWH 



\ 



D (DATA I 



EXEXEXXXXXXXXXXm 



tDVEH 



■ 'EHAX 



/ 



DATA VALID 



tEHDX 



Q (DATA OUT) 



HIGH-Z 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



6705A X XK 



t 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 
Speed (10 = 10 ns, 12 = 12 ns) 
Package (J = 300 mil SOJ) 



Full Part Numbers — MCM6705AJ10 
MCM6705AJ12 



MCM6705AJ10R2 
MCM6705AJ12R2 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



32K X 8 Bit Static Random 
Access l\/lemory 

The MCM6706A is a 262,144 bit static random access memory organized as 32,768 
words of 8 bits, fabricated using high performance silicon-gate BiCMOS technology. 
Static design eliminates the need for external clocks or timing strobes. 

Output enable (G) is a special control feature that provides increased system flexibil- 
ity and eliminates bus contention problems. 

The MCt^6706A is available in a 300 mil, 28-lead surface-mount SOJ package. 

• Single 5.0 V + 1 0% Power Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• All Inputs and Outputs Are TTL Compatible 

• Three State Outputs 

• Fast Access Times: MCM6706A-8 = 8 ns 

MCM6706A-10=10ns 
MCM6706A-12=12ns 



BLOCK DIAGRAM 



A-C^ 
A-C^ 
A-C^ 
A-C^ 



ROW 
DECODER 



MEMORY MATRIX 

(256 ROWS 
128x8 COLUMNS) 



DQO- 



DQ7- 



^ 



t^H 



INPUT 

DATA 

CONTROL 



COLUMN I/O 



COLUMN DECODER 



A A A A A A A 



i — wH 



O 



^H 



<}■ 



MCM6706A 



^ 



J PACKAGE 
300 MIL SOJ 
CASE 81 OB 



PIN ASSIGNMENT 


A14[ 


1 • 28 


]vcc 


A12t 


2 27 


] W 


A7[ 


3 26 


] A13 


A6[ 


4 25 


] A8 


A5[ 


5 24 


] A9 


A4[ 


6 23 


] All 


A3[ 


7 22 


]G 


A2[ 


8 21 


] A10 


A1[ 


9 20 


]E 


A0[ 


10 19 


] D07 


DQOt 


11 18 


] DQ6 


DQ1[ 


12 17 


]DQ5 


DQ2[ 


13 16 


] DQ4 


vsst 


14 15 


] DQ3 









PIN NAMES 

AG - A14 Address Input 

W Write Enable 

E Chip Enable 

G Output Enable 

DQO - DQ7 Data Input/Output 

Vcc + 5.0 V Power Supply 

Vss Ground 



MOTOROLA FAST SRAM DATA 
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TRUTH TABLE (X 


= Don't Care) 






E 


G 


W 


Mode 


I/O Pin 


Cycle 


H 
L 
L 

L 


X 

H 

L 
X 


X 

H 
H 

L 


Not Selected 
Read 
Read 
Write 


High-Z 

High-Z 

Dout 

Din 


Read Cycle 
Write Cycle 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


-0.5 to + 7.0 


V 


Voltage Relative to Vss 'or Any Pin 
Except Vcc 


Vjn.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current 


'out 


±30 


mA 


Power Dissipation 


Pd 


2.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


ta 


to + 70 


"C 


Storage Temperature — Plastic 


fstg 


-55 to + 125 


"C 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid appli- 
cation of any voltage higher than maximum 
rated voltages to this high-impedance circuit. 

This BiCMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is In a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute is maintained. 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V + 10%, Ta = to 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


MIn 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0.3* 


V 


Input Low Voltage 


V|L 


- 0.5" 


— 


0.8 


V 



*V|H (max) = Vcc + 0.3 V dc; V|h (max) = Vcc + 2-0 V ac (pulse width ^ 2.0 ns) or I < 30.0 mA. 
" V|L (min) = - 0.5 V dc @ 30.0 mA; V|l (min) = - 2.0 V ac (pulse width < 2.0 ns) or I < 30.0 mA. 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'ikg(i) 


- 


+ 1.0 


HA 


Output Leakage Current (E = V|h or G = V|h, Vout = Oto Vcc) 


'lkg(O) 


- 


±1.0 


HA 


Output High Voltage (Iqh = - 4.0 mA) 


Voh 


2.4 


- 


V 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 



POWER SUPPLY CURRENTS 



Parameter 


Symbol 


6706A-8 


6706A-10 


6706A-12 


Unit 


AC Active Supply Current (Igut = mA, Vcc = '"^x, f = f^ax) 


ICCA 


195 


185 


175 


mA 


AC Standby Current (E = V|h, Vcc = f"^. ' = 'max) 


ISB1 


130 


120 


115 


mA 


CMOS Standby Current (Vcc = "lax, f = MHz, E > Vcc " 02 V, 
Vin^Vss,orsVcc-0.2V) 


ISB2 


50 


50 


50 


mA 



MCM6706A 
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MOTOROLA FAST SRAM DATA 



CAPACITANCE (f = 1 .0 MHz. dV = 3.0 V. T^ = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Parameter 


Symbol 


Max 


Unit 


Address Input Capacitance 


Cm 


5 


PF 


Control Pin Input Capacitance (E, G, W) 


Cm 


6 


PF 


I/O Capacitance 


Cout 


6 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 

Input Timing Measurement Reference Level 1 .5 V Output Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V Output Load See Figure 1A 

Input Rise/Fall Time 2 ns 



READ CYCLE (See Notes 1 and 2) 



Parameter 


Symbol 


MCM6706A-8 


MCM6706A-10 


MCM6706A-12 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


8 


- 


10 


- 


12 


- 


ns 


3 


Address Access Time 


tAVQV 


tAA 


- 


8 


- 


10 


— 


12 


ns 




Chip Enable Access Time 


tELQV 


tACS 


- 


8 


- 


10 


- 


12 


ns 




Output Enable Access Time 


tQLQV 


tOE 


- 


4 


- 


5 


- 


6 


ns 




Output Hold from Address Change 


♦axqx 


kDH 


3 


- 


3 


— 


3 


— 


ns 




Chip Enable Low to Output Active 


tELQX 


tLZ 


1 


— 


1 


— 


1 


— 


ns 


4,5,6 


Chip Enable High to Output High-Z 


tEHQZ 


tHZ 





4.5 





5 





6 


ns 


4,5,6 


Output Enable Low to Output Active 


*GLQX 


tLZ 





- 





- 





- 


ns 


4,5,6 


Output Enable High to Output High-Z 


tQHQZ 


tHZ 





4 





5 





6 


ns 


4,5,6 



NOTES: 

1. W is high for read cycle. 

2. Product sensitivites to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. All read cycle timing is referenced from the last valid address to the first transitioning address. 

4. At any given voltage and temperature, Iehqz max < Ielqx min, and tgHOZ ^^^ "= tQLQx min, both for a given device and from device 
to device. 

5. Transition is measured 200 mV from steady-state voltage with load of Figure 1 B. 

6. This parameter is sampled and not 100% tested. 

7. Device is continuously selected (E = V|l, G = V|l). 

8. Addresses valid prior to or coincident with E going low. 



AC TEST LOADS 



OUTPUT (T 



r 



Zo=50il J_ 



ii J_ e Rl = 50 n 



OUTPUT- 



255 n 



Vl=1.5V 



Figure 1 A 



+5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1B 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 



MOTOROLA FAST SRAM DATA 



MCM6706A 
2-11 



READ CYCLE 1 (See Note 7) 



m 



A (ADDRESS) 



Q (DATA OUT) 



}( 



A (ADDRESS) 
1 (CHIP ENABLE) 

(5 (OUTPUT ENABLE) 
Q (DATA OUT) 



•avav 



X 



»AXQX 



PREVIOUS DATA VALID 



XESEXESXXXXX 



)( 



UVQV 

READ CYCLE 2 (See Note 8) 

UVAV 



\ 



»ELQV 



\ 



tQLQX 



'ELQX 



tQLQV 



^XSX>( 



UVQV 



DATA VALID 



J 



JCZ 



I 



DATA VALID 



'EHQZ 



*— «GHQZ 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


MCM6706A-8 


MCM6706A-10 


MCM6706A-12 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


8 


- 


10 


- 


12 


- 


ns 


3 


Address Setup Time 


tAVWL 


tAS 





- 





— 





— 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


8 


- 


9 


- 


10 


- 


ns 




Write Pulse Width 


tWLWH. 
tWLEH 


twp 


8 


— 


9 


— 


10 


— 


ns 




Data Valid to End of Write 


tDVWH 


tow 


4 


- 


5 


- 


6 


- 


ns 




Data Hold Time 


tWHDX 


'DH 





- 





- 





- 


ns 




Write Low to Data High-Z 


tWLQZ 


<WZ 





4 





5 





6 


ns 


4.5,6 


Wirte High to Output Active 


tWHQX 


tow 


3 


- 


3 


- 


3 


- 


ns 


4,5,6 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 


ns 





E 



NOTES: _ _ 

1 . A write occurs during the overiap of E low and W low. 

2. Product sensitivites to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. All write cycle timings are referenced from the last valid address to the first transitioning address. 

4. Transition is measured 200 mV from steady-state voltage with load of Figure 1 B. 

5. Parameter is sampled and not 100% tested. 

6. At any given voltage and temperature, twLQz max is < twHQX "^i" both for a given device and from device to device. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



Q (DATA OUT) 



)( 



WRITE CYCLE 1 

tAVAV — 



'AVWH 



\ 



-* 'AVWL 



•WLEH 



\ 



tWLWH 



'DVWH *- 



)( 



-tWHAX 



/ 



/ 



DATA VALID 



■tWHDX 



tWLQZ 



HIGH-Z 



<XXX) 



HIGH-Z 



XEXXXK 



■• »■ 



■tWHQX 



MOTOROLA FAST SRAM DATA 
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


MCM6706A-8 


MCM6706A-10 


MCM6706A-12 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


8 


- 


10 


- 


12 


- 


ns 


3 


Address Setup Time 


tAVEL 


tAS 





- 





- 





— 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


8 


— 


9 


- 


10 


- 


ns 




Chip Enable to End of Write 


tELWH. 
tELEH 


tew 


7 


— 


8 


— 


9 


— 


ns 


4,5 


Data Valid to End of Write 


tOVEH 


tow 


4 


- 


5 


- 


6 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





— 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during ttie overiap of E low and W low. 

2. Product sensitivites to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. All write cycle timing is referenced from ttie last valid address to tiie first transitioning address. 

4. If E goes low coincident witfi or after W goes low, the output will remain in a high impedance condition. 

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



)( 



WRITE CYCLE 2 

tAVAV — 



tAVEH 



tAVEL ■ 



\ 



tELEH 



r 



tELWH 



\ 



D (DATA I 



XXXEXXXXEXEEXEXM 



tDVEH 



/ 



)( 



■« *■ 



■ tEHAX 



DATA VALID 



tEHDX 



Q (DATA OUT) 



HIGH-Z 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 



6ZQM X ^ 



T 



Shipping Method (R2 = Tape and Reel, Blanl< = Rails) 
Speed (8 = 8 ns, 10 = 10 ns, 12 = 12 ns) 
Pacl<age (J = 300 mil SOJ) 



Full Part Numbers — MCM6706AJ8 
MCM6706AJ10 
MCM6706AJ12 



MCM6706AJ8R2 

MCM6706AJ10R2 

MCM6706AJ12R2 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 
SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

32K X 8 Bit Static Random 

Access IVIemory 

The MCM6706R is a 262,144 bit static random access memory organized as 32,768 
words of 8 bits, fabricated using high performance silicon-gate BiCMOS technology. 
Static design eliminates the need for external clocks or timing strobes. 

Output enable (G) is a special control feature that provides increased system flexi- 
bility and eliminates bus contention problems. 

The MCM6706R meets JEDEC standards and is available in a revolutionary pinout 
300 mil, 32-lead surface-mount SOJ package. 

• Single 5.0 V ± 1 0% Power Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• All Inputs and Outputs Are TTL Compatible 

• Three State Outputs 

• Fast Access Times: MCfi/l6706R-6 = 6 ns 

MCM6706R-7 = 7 ns 
MCM6706R-8 = 8 ns 

• Center Power and I/O Pins for Reduced Noise 



BLOCK DIAGRAM 






ROW 
DECODER 



DQO 



DQ7 



■CM 



MEMORY 

MATRIX 

512 ROWS X 64 x( 

COLUMNS 



•vcc 
•vss 



INPUT 

DATA 

CONTROL 



COLUMN I/O 



COLUMN DECODER 



A A A A A A 



^-^ 




MCM6706R 



^ 



J PACKAGE 

300 MIL SOJ 

CASE 857 



PIN ASSIGNMENT 


A0[ 


1« 32 


] NC 


A1[ 


2 31 


] A14 


A2[ 


3 30 


] A13 


A3[ 


4 29 


] A12 


E[ 


5 28 


]G 


DQO[ 


6 27 


] DQ7 


DQ1[ 


7 26 


] DQ6 


vcc[ 


8 25 


]vss 


vsst 


9 24 


IVCC 


DQ2[ 


10 23 


] DQ5 


DQ3[ 


11 22 


] DQ4 


W[ 


12 21 


] All 


A4[ 


13 20 


] A10 


A5[ 


14 19 


] A9 


A6[ 


15 18 


]A8 


A7[ 


16 17 


] NC 









PIN NAMES 

AG - A14 Address 

W Write Enable 

E Chip Enable 

G Output Enable 

DQO - DQ7 Data Input/Output 

Vcc +5V Power Supply 

Vss Ground 

NC No Connection 



This document contains information on a new product under development. Motorola reserves tine right to change or discontinue this product without notice. 
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TRUTH TABLE 



E 


G 


W 


Mode 


I/O Pin 


Cycle 


H 
L 
L 
L 


X 

H 

L 
X 


X 

H 
H 

L 


Not Selected 
Read 
Read 
Write 


High-Z 

High-Z 

Dout 

Din 


Read Cycle 
Write Cycle 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


-0.5 to + 7.0 


V 


Voltage Relative to Vss fo"" Any Pin 
Except Vcc 


Vin. Vout 


-0.5 to Vcc + 0-5 


V 


Output Current 


'out 


±30 


mA 


Power Dissipation 


Pd 


2.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature — Plastic 


"^stg 


-55 to + 125 


"C 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid appli- 
cation of any voltage higher than maximum 
rated voltages to this high-impedance circuit. 

This BiCMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute is maintained. 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0.3* 


V 


Input Low Voltage 


V|L 


-0.5" 


- 


0.8 


V 



* V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2.0 V ac (pulse width < 2.0 ns) or I < 30.0 mA. 
** V|L (min) = - 0.5 V dc @ 30.0 mA; V|l (min) = - 2.0 V ac (pulse width < 2.0 ns) or I < 30.0 mA. 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjp = to Vcc) 


l|kg(l) 


- 


±1.0 


HA 


Output Leakage Current (E = V|h or G = V|h, VquI = to Vcc) 


'lkg(O) 


- 


±1.0 


HA 


Output High Voltage (Iqh = - 4.0 mA) 


Vqh 


2.4 


- 


V 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 



POWER SUPPLY CURRENTS 



Parameter 


Symbol 


6706R-6 


6706R-7 


6706R-8 


Unit 


AC Active Supply Current (lout = mA, Vcc = "lax, f = f^ax) 


'CCA 


205 


200 


195 


mA 


AC Standby Current (E = V|h, Vcc = "lax, f = fmax) 


'SBI 


95 


90 


85 


mA 


CMOS Standby Current (Vcc = max, f = MHz, E > Vcc - 0-2 V, 
Vin ^ Vss, or > Vcc -0.2 V) 


ISB2 


20 


20 


20 


mA 
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MOTOROLA FAST SRAM DATA 



CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Parameter 


Symbol 


Max 


Unit 


Address Input Capacitance 


Cm 


5 


PF 


Control Pin Input Capacitance (E, G, W) 


Qn 


6 


PF 


I/O Capacitance 


Gout 


6 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V + 10%, Ta = to + 70°C, Unless Otherwise Noted) 

Input Timing Measurement Reference Level 1 .5 V Output Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V Output Load See Figure 1 A 

Input Rise/Fail Time 2 ns 



READ CYCLE (See Notes 1 and 2) 



Parameter 


Symbol 


MCM6706R-6 


MCM6706R-7 


MCM6706R-8 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


6 


- 


7 


- 


8 


- 


ns 


3 


Address Access Time 


♦avqv 


♦aa 


- 


6 


- 


7 


- 


8 


ns 




Chip Enable Access Time 


'ELOV 


♦ACS 


- 


6 


- 


7 


— 


8 


ns 




Output Enable Access Time 


<GLQV 


tOE 


- 


4 


- 


4 


- 


4 


ns 




Output Hold from Address Change 


tAXQX 


tOH 


3 


- 


3 


- 


3 


- 


ns 




Chip Enable Low to Output Active 


tELQX 


tLZ 


3 


- 


3 


- 


3 


- 


ns 


4,5,6 


Chip Enable High to Output High-Z 


*EHQZ 


tHZ 





3 





3.5 





4 


ns 


4.5,6 


Output Enable Low to Output Active 


kSLQX 


tLZ 





- 





- 





- 


ns 


4,5,6 


Output Enable High to Output High-Z 


tQHQZ 


tHZ 





3 





3.5 





4 


ns 


4.5,6 



NOTES: 

1. W is high for read cycle. 

2. Product sensitivites to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. All read cycle timing is referenced from the last valid address to the first transitioning address. 

4. Atanygivenvoltageandtemperature,tEHQZni^<tELQxmin,andtGHQzmax<tGLQx min, both foragivendeviceandfromdevicetodevice. 

5. Transition is measured 200 mV from steady-state voltage with load of Figure 1B. 

6. This parameter Is sampled and not 100% tested. 

7. Device is continuously selected (E = V|l, G = V|l). 

8. Addresses valid prior to or coincident with E going low. 



AC TEST LOADS 



OUTPUT ■ 



f 



_L Zo=50 



Q~l ^Rl 



son 



OUTPUT- 



255 n 



Vl=1.5V 



+5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A 



Figure 1B 



TIIVIING LIIUIITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 
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READ CYCLE 1 (See Note 7) 



1 



A (ADDRESS) 



Q (DATA OUT) 



A (ADDRESS) 
E (CHIP ENABLE) 

G (OUTPUT ENABLE) 
Q (DATA OUT) 



'AVAV 



)( 



X 



'AXQX 



PREVIOUS DATA VALID 



XMSEXSXEXX 



'AVQV 



DATA VALID 



)( 



READ CYCLE 2 (See Note 8) 
'AVAV 



I 



\ 



'ELQV 



\ 



'GLQX 



« » 



'ELQX 



'GLQV 



<XXEX>( 



•avqv 



£~. 



CZ 



DATA VALID 



tEHQZ 



*GHQZ 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 1 (W Controlled. See Notes 1 and 2) 



Parameter 


Symbol 


MCM6706R-6 


MCM6706R-7 


MCM6706R-8 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


Min 


Max 


MIn 


Max 


Write Cycle Time 


UVAV 


twc 


6 


- 


7 


- 


8 


- 


ns 


3 


Address Setup Time 


'AVWL 


tAS 





— 





— 





— 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


6 


- 


7 


- 


8 


- 


ns 




Write Pulse Width 


tWLWH. 
tWLEH 


twp 


6 


— 


7 


— 


8 


. — 


ns 




Data Valid to End of Write 


tDVWH 


tDW 


3 


- 


3.5 


- 


4 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





— 





— 


ns 




Write Low to Data High-Z 


tWLQZ 


twz 





3.5 





3.5 





4 


ns 


4.5,6 


Wirte High to Output Active 


tWHQX 


tow 


3 


- 


3 


- 


3 


- 


ns 


4.5.6 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 


ns 





NOTES: 

1 . A write occurs during the overlap of E low and W low. 

2. Product sensltivites to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. All write cycle timings are referenced from the last valid address to the first transitioning address. 

4. Transition is measured 200 mV from steady-state voltage with load of Figure IB. 

5. Parameter is sampled and not 100% tested. 

6. At any given voltage and temperature. tv\/LQZ f^^^ is < tWHQX "li" ^o^'^ 'of ^ given device and from device to device. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



)( 



WRITE CYCLE 1 

tAVAV — 



•avwh 



\ 



•avwl 



tWLEH 



\ 



•WLWH 



D (DATA I 



XXXXXXXEEXXEXEX 



tDVWH " 



)( 



■tWHAX 



/ 



/ 



DATA VALID 



■»WHDX 



tWLQZ 



Q (DATA OUT) 



HIGH-Z 



<XXX) 



HIGH-Z 



wmx 



fflEK 



4 — ^ 



•WHQX 
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


MCM6706R-6 


MCM6706R-7 


MCM6706R-8 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


MIn 


Max 


MIn 


Max 


Write Cycle Time 


tAVAV 


twc 


6 


- 


7 


- 


8 


— 


ns 


3 


Address Setup Time 


tAVEL 


tAS 





- 





— 





— 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


6 


- 


7 


- 


8 


— 


ns 




Chip Enable to End of Write 


tELWH. 
tELEH 


tew 


5 


— 


6 


— 


7 


— 


ns 


4,5 


Data Valid to End of Write 


tDVEH 


tDW 


3 


— 


3.5 


- 


4 


- 


ns 




Data Hold Time 


tEHDX 


<DH 





- 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. Product sensitivites to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. All write cycle timing is referenced from the last valid address to the first transitioning address. 

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition. 

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



)( 



WRITE CYCLE 2 

tAVAV 



)( 



■ tAVEH 



tAVEL ■ 



^( 



'ELEH ■ 



7 



tELWH 



\ 



D (DATA I 



tDVEH 



"• >■ 



■ tEHAX 



r 
r 



DATA VALID 



tEHDX 



Q (DATA OUT) 



HIGH-Z 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



6ZQSB X XX 



t 



Shipping (Method (R2 = Tape and Reel, Blank = Rails) 
Speed (6 = 6 ns, 7 = 7 ns, 8 = 8 ns) 
Package (J = 300 mil SOJ) 



Full Part Numbers — MCM6706J6 

MCM6706RJ6R2 



MCM6706RJ7 
MCM6706RJ7R2 



MCM6706RJ8 
MCM6706RJ8R2 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR ^a^mmmmm^mm 

TECHNICAL DATA 

64K X 4 Bit Static RAIVI 

The MCM6708A and the MCM6709A are 262,144 bit static random access 
memories organized as 65,536 words of 4 bits, fabricated using high-performance 
silicon-gate BiCMOS technology. Static design eliminates the need for external clocks 
or timing strobes. _ 

Output enable (G), a special control feature of the MCtVl6709A, provides increased 
system flexibility and eliminates bus contention problems. 

The MCIVI6708A is available in a 300 mil, 24 lead plastic surface-mount SOJ pack- 
age. The MCM6709A is available in a 300 mil, 28 lead plastic surface-mount SOJ 
package. 

• Single 5 V ± 1 0% Power Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• All Inputs and Outputs are TTL Compatible 

• Three State Outputs 



Fast Access Times: 
MCM6708A-8 = 8 ns 
MCM6708A-10 = 10ns 
MCM6708A-12 = 12ns 



MCM6709A-8 = 8 ns 
MCM6709A-10 = 10ns 
f^CM6709A-12=12ns 
BLOCK DIAGRAM 




MEMORY MATRIX 

256 ROWS X 256x4 

COLUMNS 



DOO 



DQ3 



COLUMN I/O 



COLUMN DECODER 



MMW¥? 



(MCM6709AONLY) 



<0- 



^ 



PIN NAMES 



A0-A15 .. 

G 

DQO - DQ3 

vss 



. . . Address Inputs 
. . . Output Enable 
Data Input/Output 
Ground 



W .. 
E ... 

vcc 

NC . 



Write Enable 

Chip Enable 

+ 5 V Power Supply 
No Connection 



MCM6708A 
MCM6709A 



MCM6708A 



J PACKAGE 
300 MIL SOJ 
CASE 81 OA 



MCM6709A 

^§MS^^ '^ PACKAGE 
^S^^ 300 MIL SOJ 

CASE810B 



PIN ASSIGNMENT 




MCM6708A 




A0[ 


1* 24 


]VCC 


A1[ 


2 23 


] A15 


A2[ 


3 22 


]A14 


A3[ 


4 21 


]A13 


A4[ 


5 20 


]A12 


A5[ 


6 19 


] All 


A6[ 


7 18 


] A10 


A7[ 


8 17 


]DQO 


A8[ 


9 16 


]D01 


A9[ 


10 15 


]DQ2 


E[ 


11 14 


]DQ3 


vssC 


12 13 


] W 




MCM6709A 




NC[ 


1* 28 


]VCC 


A0[ 


2 27 


]A15 


A1[ 


3 26 


] A14 


A2[ 


4 25 


]A13 


A3[ 


5 24 


] A12 


A4[ 


6 23 


] All 


A5[ 


7 22 


] A10 


A6[ 


8 21 


]NC 


A7[ 


9 20 


]nc 


A8[ 


10 19 


]dqo 


A9[ 


11 18 


]doi 


e[ 


12 17 


]dQ2 


g[ 


13 16 


]dQ3 


vsst 


14 15 


]w 
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TRUTH TABLE (X = 


= Don't Care) 






E 


G 


W 


Mode 


Output 


Cycle 


H 


X 


X 


Not Selected 


High-Z 


- 


L 


H 


H 


Read 


High-Z 


- 


L 


L 


H 


Read 


Dout 


Read Cycle 


L 


X 


L 


Write 


Din 


Write Cycle 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss for Any Pin 
Except Vcc 


Vin.Vout 


- 0.5 to Vcc + 0-5 


V 


Output Current (perl/0) 


lout 


±30 


mA 


Power Dissipation 


Pd 


2.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°c 


Operating Temperature 


Ta 


to + 70 


"C 


Storage Temperature — Plastic 


Tstg 


-55 to +125 


"C 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid appli- 
cation of any voltage higher than maximum 
rated voltages to this high-impedance circuit. 

This BiCMOS memory circuit has been de- 
signed to meet the do and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute is maintained. 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 1 0%, Ta = to 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


— 


Vcc + 0.3* 


V 


Input Low Voltage 


V|L 


-0.5" 


- 


0.8 


V 



*V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2.0 V ac (pulse width < 2.0 ns) or I < 30.0 mA. 
" V|L (min) = - 0.5 V dc @ 30.0 mA; V|l (min) = - 2.0 V ac (pulse width < 2.0 ns) or I < 30.0 mA. 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


l|kg(l) 


- 


±1.0 


HA 


Output Leakage Current (E = V|h, Vqui = to Vcc) 


l|kg(0) 


- 


±1.0 


HA 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


— 


V 


Output Low Voltage (Iql = 8-0 mA) 


Vol 


- 


0.4 


V 



POWER SUPPLY CURRENTS 



Parameter 


Symbol 


MCM6708A-8 
MCM6709A-8 


MCM6708A-10 
MCMe709A-10 


MCM6708A-12 
MCM6709A-12 


Unit 


AC Active Supply Current (IquI = tiA, Vcc = max, f = fmax) 


'CCA 


185 


175 


165 


mA 


AC Standby Current (E = V|h, Vcc = max, f = f^ax) 


ISBI 


120 


110 


105 


mA 


CMOS Standby Current (Vcc = max, f = MHz, 
E > Vcc - 0.2 V, Vin < Vss, or S Vcc - 0.2 V) 


ISB2 


50 


50 


50 


mA 



CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Max 


Unit 


Address Input Capacitance 


Cin 


5 


PF 


Control Pin Input Capacitance (E, G, W) 


Cin 


5 


pF 


Input/Output Capacitance 


C|/0 


6 


pF 
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MOTOROLA FAST SRAM DATA 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 2 ns 

READ CYCLES 1 AND 2 (See Notes 1 and 2) 



Output Timing Measurement Reference Level 1.5 V 

Output Load See Figure 1A 



Parameter 


Symbol 


MCM6708A-8 
MCM6709A-8 


MCM6708A-10 
MC1VI6709A-10 


MCM6708A-12 
MCM67a9A-12 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


8 


- 


10 


- 


12 


- 


ns 


3 


Address Access Time 


tAVQV 


tAA 


- 


8 


- 


10 


- 


12 


ns 




Chiip Enable Access Time 


tELQV 


tACS 


- 


8 


- 


10 


- 


12 


ns 




Output Enable Access Time 


<GLQV 


tOE 


- 


4 


- 


5 


- 


6 


ns 




Output Hold from Address Change 


tAXQX 


tOH 


3 


— 


3 


- 


3 


— 


ns 




Chip Enable Low to Output Active 


tELQX 


tLZ 


1 


- 


1 


- 


1 


- 


ns 


4,5,6 


Output Enable Low to Output Active 


tQLQX 


tLZ 





- 





- 





- 


ns 


4,5,6 


Chip Enable High to Output High-Z 


tEHQZ 


tHZ 





4.5 





5 





6 


ns 


4,5,6 


Output Enable High to Output 
High-Z 


*GHQZ 


tHZ 





4 





5 





6 


ns 


4,5,6 



E 



NOTES: 

1 . W is high for read cycle. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. Ail read cycle timings are referenced from the last valid address to the first transitioning address. 

4. At any given voltage and temperature, Iehqz "^^x is less than Ielqx min, and tQHQZ friax 'S less than Iglqx min, both for a given device 
and from device to device. 

5. Transition is measured 200 mV from steady-state voltage with load of Figure 1 B. 

6. This parameter is sampled and not 100% tested. 



AC TEST LOADS 



OUTPUT (T 



I 



_L Zo= 50Q J. 



Figure 1A 




50 Q 



OUTPUT- 



255 ii 



+5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1B 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the extemal system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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1 



A (ADDRESS) 



Q (DATA OUT) 



READ CYCLE 1 (See Note) 
tAVAV 



)C 



•'AXQX- 



PREVIOUS DATA VALID 



immmm 



■ 'avqv ■ 



NOTE: Device is continuously selected (E = Vil, G = V|l). 



X 



DATA VALID 



A (ADDRESS) 



E (CHIP ENABLE) 



G (OUTPUT ENABLE) 



Q (DATA OUT) 



X 



READ CYCLE 2 (See Note) 
'AVAV — 



tELQV ■ 



\ 



'ELQX- 



\ 



*GLQX- 



'glqv- 



(SS)( 



tAVQV- 



NOTE: Addresses valid prior to or coincident with E going low. 



I 



f 



/ 



DATA VALID 



tEHQZ 



tGHQZ 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


MCM6708A-8 
MCM6709A-8 


MCM6708A-10 
MCM6709A-10 


MCM6708A-12 
MCM6709A-12 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


MIn 


Max 


MIn 


Max 


Write Cycle Time 


tAVAV 


twc 


8 


- 


10 


- 


12 


- 


ns 


3 


Address Setup Time 


tAVWL 


tAS 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


8 


- 


9 


- 


10 


- 


ns 




Write Pulse Width 


tWLWH 
tWLEH 


twp 


8 


— 


9 


— 


10 


— 


ns 




Data Valid to End of Write 


tDVWH 


tDW 


4 


— 


5 


- 


6 


— 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





- 





- 


ns 




Write Low to Data Higli-Z 


*WLQZ 


twz 





4 





5 





6 


ns 


4.5,6 


Write Higti to Output Active 


tWHQX 


tow 


3 


- 


3 


- 


3 


- 


ns 


4,5,6 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 


ns 





E 



NOTES: _ _ 

1 . A write occurs during the overiap of E low and W low. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. All write cycle timing is referenced from the last valid address to the first transitioning address. 

4. Transition is measured 200 mV from steady state voltage with load of Figure 1 B. 

5. This parameter is sampled and not 100% tested. 

6. At any given voltage and temperature, twLQZ '^^^ 'S less than twHQX f^'" t)oth for a given device and from device to device. 



WRITE CYCLE 1 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



)C 



■'avav- 



'AVWH - 



\ 



\ 



lAVWL *■ 



tWLWH- 



tWLEH ■ 



D (DATA I 



Q (DATA OUT) 



nmmmmmmM 



toVWH- 



^A/HAX 



/ 



/ 



DATA VALID 



•WHDX 



MM 



>-'WLQZ 



HIGH-Z 



^XXS 



•* *-'WHQX 



HIGH-Z 



^ 



MOTOROLA FAST SRAM DATA 



MCM6708A*MCM6709A 
2-25 



WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 



1 



Parameter 


Symbol 


MCM6708A-8 
MCM6709A-8 


MCM6708A-10 
MCM6709A-10 


MCM6708A-12 
MCM6709A-12 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


IVIin 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


8 


— 


10 


— 


12 


- 


ns 


3 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 


ns 




Address Valid to End of Write . 


tAVEH 


tAW 


8 


- 


9 


- 


10 


- 


ns 




Chip Enable to End of Write 


tELEH. 
tELWH 


tew 


7 


— 


8 


— 


9 


— 


ns 


4,5 


Data Valid to End of Write 


tDVEH 


tDW 


4 


— 


5 


- 


6 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. Alj_write cycle timing is referenced from the last valid address to the first transitioning address. 

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition. 

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition. 

WRITE CYCLE 2 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA IN) 



'AVAV- 



■ tAVEH ■ 



'avel- 



■ tELEH- 



\ 



tELWH- 



\ 



mmmmmyymmK 



-tDVEH- 



)C 



/ 



tEHAX 



/ 



DATA VALID 



) cmm 



■ tEHDX 



Q (DATA OUT) 



HIGH-Z 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



6708A 
9 7Q9A ¥ 



m 



T 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 
Speed (8 = 8 ns, 10 = 10 ns, 12 = 12 ns) 
Package (J = 300 mil SOJ) 



Full Part Numbers — MCM8708AJ8 
MCM6708AJ10 
MCM6708AJ12 



MCM6708AJ8R2 

MCM6708AJ10R2 

MCM6708AJ12R2 



MCM6709AJ8 MCM6709AJ8R2 

MCM6709AJ10 MCM6709AJ10R2 

MCM6709AJ12 MCM6709AJ12R2 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 
SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

64K X 4 Bit Static RAIVI 

The MCM6709R is a 262,144 bit static random access memory organized as 65,536 
words of 4 bits, fabricated using high-performance silicon-gate BiCMOS technology. 
Static design eliminates the need for external clocks or timing strobes. 

Output enable (G) is a special control feature that provides increased system flexibil- 
ity and eliminates bus contention problems. 

The MCM6709R meets JEDEC standards and is available in a revolutionary pinout 
300 mil, 28 lead plastic surface-mount SOJ package. 

• Single 5 V ± 1 0% Power Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• All Inputs and Outputs are TTL Compatible 

• Center Power and I/O Pins for Reduced Noise 

• Three State Outputs 

• Fast Access Times: 

IWICM6709R-6 = 6 ns 
MCM6709R-7 = 7 ns 
MCM6709R-8 = 8 ns 



BLOCK DIAGRAM 



A-{:a= 

ah:^ 
A-c^ 



ROW 
DECODER 



MEMORY MATRIX 

512 ROWS X 128x4 

COLUMNS 



DQO' 



DQ3' 



^:t^ 



ferl 



INPUT 

DATA 

CONTROL 



COLUMN I/O 



COLUMN DECODER 



A A A A A A A 




<a 



<ij 



MCM6709R 


^^tflff^^ J PACKAGE 


300 MIL SOJ 


CASE 81 OB 


PIN ASSIGNMENT 


A0[ 


1« 28 


] A15 


A1[ 


2 27 


] A14 


A2[ 


3 26 


] A13 


A3[ 


4 25 


] A12 


E[ 


5 24 


] G 


DQO[ 


6 23 


] DQ3 


vcct 


7 22 


1 Vss 


vsst 


8 21 


] Vcc 


DQ1 t 


9 20 


] DQ2 


W[ 


10 19 


] All 


A4[ 


11 18 


] A10 


A5[ 


12 17 


3 A9 


A6[ 


13 16 


] A8 


A7[ 


14 15 


] NC 


PIN NAMES 


AG - A15 Address Inouts 


W 


Write Enable 


G Output Enable 

E Chip Enable 


DOO - DQ3 Data Input/Output 

Vcc +5V Power Supply 

Vgs Ground 


NO No Connection 


All power supply and ground pins must 
be connected for proper operation of the 
device. 



This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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a 



TRUTH TABLE (X- 


= Don't Care) 






I 


G 


W 


Mode 


Output 


Cycle 


H 


X 


X 


Not Selected 


High-Z 


- 


L 


H 


H 


Read 


High-Z 


- 


L 


L 


H 


Read 


Dout 


Read Cycle 


L 


X 


L 


Write 


Din 


Write Cycle 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss for Any Pin 
Except Vcc 


Vin.Vout 


-0.5 to Vcc + 0-5 


V 


Output Current (perl/0) 


•out 


±30 


mA 


Power Dissipation 


pd 


2.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


Ta 


to + 70 


"C 


Storage Temperature — Plastic 


"•stg 


-55 to +125 


"=C 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid appli- 
cation of any voltage higher than maximum 
rated voltages to this high-impedance circuit. 

This BiCMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute is maintained. 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


MIn 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0-3* 


V 


Input Low Voltage 


V|L 


-0.5** 


- 


0.8 


V 



*V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2.0 V ac (pulse width < 2.0 ns) or 1 2 30.0 mA. 
** V|L (min) = - 0.5 V dc @ 30.0 mA; V|l (min) = - 2.0 V ac (pulse width < 2.0 ns) or I < 30.0 mA. 

DC CHARACTERISTICS 



Parameter 


Symbol 


MIn 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'ikg{i) 


— 


±1.0 


HA 


Output Leakage Current (E = V|h, Vout = to Vcc) 


"ikg(O) 


- 


±1.0 


HA 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


V 


Output Low Voltage (Iql = 8.0 mA) 


Vol 


- 


0.4 


V 



POWER SUPPLY CURRENTS 



Parameter 


Symbol 


MCM6709R-6 


MCM6709R-7 


MCM6709R-8 


Unit 


AC Active Supply Current (lout = mA, Vcc = ma'<. f = fmax) 


'CCA 


195 


190 


185 


mA 


AC Standby Current (E = V|h, Vcc = ^^- f = fmax) 


'SBI 


85 


80 


75 


mA 


CMOS Standby Current (Vcc = ^^- f = l^^z, 
E > Vcc - 0.2 V, V|n < Vss. or ^ Vcc " 0.2 V) 


<SB2 


20 


20 


20 


mA 



CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Max 


Unit 


Address Input Capacitance 


Cin 


5 


PF 


Control Pin Input Capacitance (E, G, W) 


Cm 


6 


PF 


Input/Output Capacitance 


C|/0 


6 


pF 
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MOTOROLA FAST SRAM DATA 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 2 ns 

READ CYCLES 1 AND 2 (See Notes 1 and 2) 



Output Timing Measurement Reference Level 1 .5 V 

Output Load See Figure 1 A 



Parameter 


Symbol 


MCM6709R-6 


MCM6709R-7 


MCM6709R-8 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


MIn 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


6 


- 


7 


- 


8 


- 


ns 


3 


Address Access Time 


tAVQV 


tAA 


- 


6 


- 


7 


- 


8 


ns 




Chip Enable Access Time 


tELQV 


tACS 


- 


6 


- 


7 


- 


8 


ns 




Output Enable Access Time 


tGLQV 


tOE 


- 


4 


- 


4 


- 


4 


ns 




Output Hold from Address Change 


tAXQX 


tOH 


3 


- 


3 


- 


3 


- 


ns 




Chip Enable Low to Output Active 


tELQX 


tLZ 


3 


- 


3 


- 


3 


- 


ns 


4,5,6 


Output Enable Low to Output Active 


tQLQX 


tLZ 





— 





— 





— 


ns 


4,5,6 


Chip Enable High to Output High-Z 


tEHQZ 


tHZ 





3 





3.5 





4 


ns 


4,5,6 


Output Enable High to Output 
High-Z 


<GHQZ 


tHZ 





3 





3.5 





4 


ns 


4,5,6 



NOTES: 

1 . W is high for read cycle. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. .All read cycle timings are referenced from the last valid address to the first transitioning address. 

4. At any given voltage and temperature, tgHOZ 't^^'^ 's '^ss than tgLQx min, and tQHQZ "nax is less than tQLQx min, both for a given device 
and from device to device. 

5. Transition is measured 200 mV from steady-state voltage with load of Figure 1B. 

6. This parameter is sampled and not 100% tested. 



AC TEST LOADS 



OUTPUT (T 



I 



JL Zq = 50 n JL 



Rl = 50 n 



OUTPUT - 



255 ii 



Vl=1.5V 



+5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1A 



Figure 1B 



TIIVIING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 
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READ CYCLE 1 (See Note) 



1 



A (ADDRESS) 



Q (DATA OUT) 



tAVAV ■ 



1 



•tAXQX- 



PREVIOUS DATA VALID 



mxmmin 



tAVQV ■ 



DATA VALID 



NOTE: Device Is continuously selected (E = V|l, G = V|l). 









READ CYCLE 2 (See Note) 














'AVAV 








A (ADDRESS) ) 


1 






I 


















* 'ELQV > 










E (CHIP ENABLE) 


\ 


1 


L 








1 










<- ■ -' 


'ELQX * 










'ehoz 


(OUTPUT ENABLE) 




"\ 


k 


I 










- tGLQV— > 




V 








<- tRIOY— > 






- tGHQZ 






(XXXX) 


(r DATA VALID 




\ 
_J 






^ 











■ tAVQV 


> 





NOTE: Addresses valid prior to or coincident with E going low. 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


MCM6709R-6 


MCM6709R-7 


MCM6709R-8 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


6 


- 


7 


- 


8 


- 


ns 


3 


Address Setup Time 


tAVWL 


tAS 





— 





- 





— 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


6 


- 


7 


- 


8 


- 


ns 




Write Pulse Width 


*WLWH 
tWLEH 


twp 


6 


— 


7 


— 


8 


— 


ns 




Data Valid to End of Write 


tDVWH 


tDW 


3 


- 


3.5 


- 


4 


- 


ns 




Data Hold Time 


tWHDX 


*DH 





— 





- 





— 


ns 




Write Low to Data High-Z 


tWLQZ 


twz 





3.5 





3.5 





4 


ns 


4,5,6 


Write High to Output Active 


tWHQX 


tow 


3 


- 


3 


- 


3 


- 


ns 


4.5,6 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overiap of E low and W low. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. All write cycle timing is referenced from the last valid address to the first transitioning address. 

4. Transition is measured 200 mV from steady state voltage with load of Figure 1 B. 

5. This parameter is sampled and not 100% tested. 

6. At any given voltage and temperature, twLQZ ■n^'' 'S less than twHQX "^'^ ^°^^ ^°' ^ given device and from device to device. 



WRITE CYCLE 1 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



■'AVAV- 



•avwh- 



\ 



•* 'AVWL > 



tWLWH- 



tWLEH ■ 



"I. 



D (DATA I, 



Q (DATA OUT) 



)(mmmm)()(m)im 



•dvwh- 



}[ 



< — >- tWHAX 



/ 



r 



DATA VALID 



tWHDX 



mm 



HIGH-Z 



^XES 



»WLQZ 



HIGH-Z 



•'WHQX 



ffi>- 



MOTOROLA FAST SRAM DATA 



MCM6709R 
2-31 



WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 



] 



Parameter 


Symbol 


MCM6709R-6 


MCM6709R-7 


MCM6709R-8 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


MIn 


Max 


MIn 


Max 


Write Cycle Time 


tAVAV 


twc 


6 


- 


7 


- 


8 


- 


ns 


3 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


6 


- 


7 


- 


8 


- 


ns 




Chip Enable to End of Write 


tELEH. 
tELWH 


tew 


5 


— 


6 


— 


7 


— 


ns 


4,5 


Data Valid to End of Write 


tDVEH 


tow 


3 


- 


3.5 


- 


4 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





— 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overiap of E low and W low. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. Alhwrite cycle timing is referenced from the last valid address to the first transitioning address. 

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition. 

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition. 



WRITE CYCLE 2 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA IN) 



tAVAV - 



■ tAVEH - 



tAVEL- 



\ 



•tELEH- 



tELWH- 



\ 



mmmmmmmm 



-'DVEH- 



DATA VALID 



3C 



/ 



J' 



'EHAX 



XXESffl 



■ 'EHDX 



Q (DATA OUT) 



HIGH-Z 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 



g79 9R X XX 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 
Speed (6 = 6 ns, 7 = 7 ns, 8 = 8 ns) 
Package (J = 300 mil SOJ) 



Full Part Numbers — MCM6709RJ6 
MCM6709RJ7 
MCM6709RJ8 



MCM6709RJ6R2 
MCM6709RJ7R2 
MCM6709RJ8R2 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 
SEMICONDUCTOR 

TECHNICAL DATA 



128K X 8 Bit Fast Static Random 
Access l\/lemory 

The MCM6726 is a 1 ,048,576 bit static random access memory organized as 
131 ,072 words of 8 bits. This device is fabricated using high performance silicon-gate 
BiCI^OS technology. Static design eliminates the need for external clocks or timing 
strobes. _ 

Output enable (G) is a special control feature that provides increased system flexi- 
bility and eliminates bus contention problems. 

This device meets JEDEC standards for functionality and revolutionary pinout, and is 
available in a 400 mil plastic small-outline J-leaded package. 

• Single 5 V ± 1 0% Power Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• All Inputs and Outputs Are TTL Compatible 

• Three State Outputs 

• Fast Access Times: 1 0, 1 2, 1 5 ns 

• Center Power and I/O Pins for Reduced Noise 



BLOCK DIAGRAM 




MEMORY 

MATRIX 

512 ROWS X 256 x{ 

COLUMNS 



■vcc 
•vss 



COLUMN I/O 



COLUMN DECODER 



iwww 



MCM6726 



^; 



WJ PACKAGE 
400 MIL SOJ 
CASE 857A 



E 



PIN ASSIGNMENT 


A[ 


1* 32 


lA 


A[ 


2 31 


]A 


A[ 


3 30 


]A 


A[ 


4 29 


]A 


E( 


5 28 


]G 


DQO[ 


6 27 


] DQ7 


DQ1[ 


7 26 


1DQ6 


vcc[ 


8 25 


ivss 


vsst 


9 24 


ivcc 


DQ2[ 


10 23 


]DQ5 


DQ3[ 


11 22 


] DQ4 


W[ 


12 21 


]A 


A[ 


13 20 


]A 


A[ 


14 19 


]A 


A[ 


15 18 


]A 


At 


16 17 


]A 









PIN NAMES 

AO - A16 Address Input 

E_ Chip Enable 

W Write Enable 

G Output Enable 

DQO - DQ7 Data Input/Output 

Vcc "'■5V Power Supply 

Vss Ground 
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TRUTH TABLE (X = 


Don't Care) 








1 


G 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 


X 


X 


Not Selected 


ISB1.ISB2 


High-Z 


- 


L 


H 


H 


Output Disabled 


ICCA 


High-Z 


- 


L 


L 


H 


Read 


'CCA 


Dout 


Read Cycle 


L 


X 


L 


Write 


"CCA 


High-Z 


Write Cycle 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss fof Any Pin 
Except Vcc 


V|n. Vout 


-0.5 to Vcc + 0.5 


V 


Output Current 


lout 


±30 


mA 


Power Dissipation 


Pd 


1.2 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°c 


Operating Temperature 


Ta 


to + 70 


"C 


Storage Temperature — Plastic 


Tstg 


-55 to +125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that nomnal precautions be taken to avoid appli- 
cation of any voltage higher than maximum 
rated voltages to these high-impedance cir- 
cuits. 

This BiCMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


— 


0.8 


V 



* V|L (min) = -0.5 V dc; V|l (min) = -2.0 V ac (pulse width < 2.0 ns) for I < 20.0 mA. 
** V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2 V ac (pulse width < 2.0 ns) for I ^ 20.0 mA. 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'ikg(i) 


- 


+ 1.0 


HA 


Output Leakage Current (E = V|h, Vout = to Vcc) 


"ikg(O) 


— 


±1.0 


HA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


— 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


V 



POWER SUPPLY CURRENTS 



Parameter 


Symbol 


MCM6726-10 


MCM6726-12 


MCM6726-15 


Unit 


AC Active Supply Current (lout = mA) (Vcc = '^^< * = 'max) 


ICCA 


175 


165 


155 


mA 


Active Quiescent Current (E = V|l, Vcc = max, f = MHz) 


ICC2 


100 


100 


100 


mA 


AC Standby Current (E = V|h, Vcc = max. ♦ = 'max) 


"SBI 


60 


60 


60 


mA 


CMOS Standby Current (Vcc = max, f = MHz, E ^ Vcc - 02 V, 
Vin 2 Vss + 0.2 V, or ^ Vcc " 0.2 V) 


•SB2 


20 


20 


20 


mA 
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CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = as^C, Periodically Sampled Rather Than 1 00% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Address Input Capacitance 


C|n 


- 


6 


PF 


Control Pin Input Capacitance 


Cm 


- 


6 


PF 


Input/Output Capacitance 


Cj/O 


- 


8 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ±10%, Ta = to +70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 2 ns 

READ CYCLE TIMING (See Notes 1 and 2) 



Output Timing Measurement Reference Level 1 .5 V 

Output Load See Figure 1 A 



Parameter 


Symbol 


MCM6726-10 


MCM6726-12 


MCM6726-15 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


Min 


Max 


MIn 


Max 


Read Cycle Time 


tAVAV 


tRC 


10 


- 


12 


- 


15 


- 


ns 


3 


Address Access Time 


tAVQV 


tAA 


- 


10 


— 


12 


— 


15 


ns 




Enable Access Time 


tELQV 


tACS 


— 


10 ( 


— 


12 




15 


ns 




Output Enable Access Time 


tGLQV 


tOE 


- 


5 


- 


6 


- 


7 


ns 




Output Hold from Address Change 


tAXOX 


tOH 


3 


— 


3 


— 


3 


— 


ns 




Enable Low to Output Active 


tELQX 


tCLZ 


3 


- 


3 


- 


3 


- 


ns 


4,5,6 


Output Enable Low to Output Active 


tGLOX 


tOLZ 





- 





- 





- 


ns 


4,5,6 


Enable High to Output High-Z 


tEHQZ 


tCHZ 





5 


( ""- 


6 


7 


ns 


4,5,6 


Output Enable High to Output 
High-Z 


tQHQZ 


tOHZ 





5 





6 





7 


ns 


4,5,6 



NOTES: 

1 . W is high for read cycle. 

2. For common I/O applications, minimization or elimination of bus contention conditions Is necessary during read and write cycles. 

3. All read cycle timings are referenced from the last valid address to the first transitioning address. 

4. At any given voltage and temperature, tgHOZ f"3x < tgLQx min, and tQHQZ max < tQHQX min, both for a given device and from device 
to device. 

5. Transition is measured 200 mV from steady-state voltage with load of Figure IB. 

6. This parameter is sampled and not 100% tested. 

7. Device is continuously selected (E = V|l, G = V|l). 

8. Addresses valid prior to or coincident with E going low. 



AC TEST LOADS 



OUTPUT- 



f 



±. Zo=50 



n JL ^RL = 50ii 



OUTPUT- 



255 n 



Vl=1.5V 



+5V 



Figure 1A 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 

I^iinv^Luuiiiiu much time (even though most devices do not 

SCOPE AND JIG) require it). On the other hand, responses from 
_ the memory are specified from the device 

point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
Figure 1 B vides data later than that time. 



480 n 

5pF 
(INCLUDING 
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A (ADDRESS) 



1 



A (ADDRESS) 

£ (CHIP ENABLE) 
5 (OUTPUT ENABLE) 

Q (DATA OUT) 



READ CYCLE 1 (See Note 7) 



'AVAV 



)( 



)( 



•axqx 



Q (DATA OUT) PREVIOUS DATA VALID 



F 



tmm 



•avqv 



DATA VALID 



READ CYCLE 2 (See Note 8) 
UVAV 



)( 



X 



• tAVQV 



1i 



<ELQV 



\ 



•elqx 



*- 'GLQX 



tQLQV 



^sxxx 



' ^- tpwn? ■* 



Jf 



■tGHQZ-* 



DATA VALID 



) 



^-(pu\t^'Dy\ ctvOcrv^l UJ^^:^ (Lccjeii 
-,re^. S Ha^V ^ vNL^ )Vw^- 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


MCM6726-10 


MCM6726-12 


MCM6726-15 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


10 


- 


12 


- 


15 


- 


ns 


3 


Address Setup Time 


tAVWL 


tAS 





- 










— 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


9 


- 


i3-t 


/ 


12 


- 


ns 




Address Valid to End of Write, G High 


tAVWH 


tAW 


8 


- 


(If 


^- 


10 


- 


ns 




Write Pulse Width 


tWLWH 
tWLEH 


twp 

twp 


9 


— 


di) 




12 


— 


ns 




Write Pulse Width, G High 


tWLWH 
tWLEH 


twp 
twp 


8 


— 


9 


— 


10 


— 


ns 




Data Valid to End of Write 


tDVWH 


tow 


5 


- 


(ey 


- 


7 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





- 





- 


ns 




Write Low to Data High-Z 


tWLQZ 


twz 





5 





6 





7 


ns 


4,5,6 


Write High to Output Active 


«WHQX 


tow 


3 


- 


3 


- 


3 


- 


ns 


4,5,6 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 


ns 





E 



NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. For common I/O applications, minimization or elimination of bus contention conditions Is necessary during read and write cycles. 

3. All write cycle timings are referenced from the last valid address to the first transitioning address. 

4. Transition is measured 200 mV from steady-state voltage with load of Figure 1 B. 

5. This parameter is sampled and not 100% tested. 

6. At any given voltage and temperature, twLQZ m^x < twHOX "^i" ^'^'^ ^o"" ^ given device and from device to device. 





w 


RITE CYC 

— <AVAV 


:lei 














A (ADDRESS) ^ 


V A 






— tAVWH 










- twLEH *- 

>WLWH 


^ ■" 




E (CHIP ENABLE) 


\ 


t 






\ 




W (WRITE ENABLE) 


\ 


I 




- 'AVVVL "■ 








" tWI^DX 


--- XXXXXXXXXXXX) 


i DATA VALID ^ 


xxxxxxx; 


Q (DATA OUT) 1 


•WLQZ - 




HIGHZ 






«^_^XXX) 




N\l\l\ 






\}\}\)\) 








■l-tWHQX 
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 



] 



Parameter 


Symbol 


MCM6726-10 


MCM6726-12 


MCM6726-15 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


10 


- 


12 


- 


15 


- 


ns 


3 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


8 


- 


9 


- 


10 


- 


ns 




Enable to End of Write 


tELEH 
tELWH 


tew 
tew 


8 


— 


9 


— 


10 


— 


ns 


4,5 


Data Valid to End of Write 


toVEH 


tDW 


5 


— 


6 


— 


7 


— 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





— 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overiap of E low and W low. 

2. For common I/O applications, minimization or elimination of bus contention conditions Is necessary during read and write cycles. 

3. All_write cycle timings are referenced Jrom the last valid address to the first transitioning address. 

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition. 

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition. 



WRITE CYCLE 2 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



)( 



•avav 



)( 



•aveh 



'AVEL 



\ 



'ELEH 



/ 



'ELWH 



\ 



tDVEH *■ 



'EHAX 



/ 



DATA VALID 



'EHDX 



xxxxxs 



Q (DATA OUT) 



HIGHZ 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 



Motorola Memory Prefix 
Part Number 



6726 WJ XX XX 

T 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 
Speed (10 = 10 ns, 12 = 12 ns, 15 = 15 ns) 
Pacl<age (WJ = 400 mil SOJ) 



Full Part Numbers — MCM6726WJ 10 MCM6726WJ12 MCM6726WJ15 

MCM6726WJ10R2 MCM6726WJ12R2 MCM6726WJ15R2 



MCM6726 
2-38 



MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

128K X 8 Bit Fast Static Random 

Access l\/lemory 

The MCM6726A is a 1 ,048,576 bit static random access memory organized as 
131,072 words of 8 bits. This device is fabricated using high performance silicon-gate 
BiCIVIOS technology. Static design eliminates the need for external clocks or timing 
strobes. _ 

Output enable (G) is a special control feature that provides increased system flexi- 
bility and eliminates bus contention problems. 

This device meets JEDEC standards for functionality and revolutionary pinout, and is 
available in a 400 mil plastic small-outline J-leaded package. 

• Single 5 V ± 1 0% Power Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• All Inputs and Outputs Are TTL Compatible 

• Three State Outputs 

• Fast Access Times: 8, 10, 12, 15 ns 

• Center Power and I/O Pins for Reduced Noise 



BLOCK DIAGRAM 






i>= 



ROW 
DECODER 



MEMORY 

MATRIX 

512 ROWS X 256 xf 

COLUMNS 



DQ7 



T'fe^: 



INPUT 

DATA 

CONTROL 



•vcc 
■vss 



COLUMN I/O 



COLUMN DECODER 



A AAAAAAA 



<i' 




< 



I\/IC1\/I6726A 



^- 



WJ PACKAGE 
400 MIL SOJ 
CASE 857A 



PIN NAMES 

AO - A16 Address Input 

E^ Chip Enable 

W Write Enable 

G Output Enable 

DQO - DQ7 Data Input/Output 

Vcc +5V Power Supply 

Vss Ground 



E 



PIN ASSIGNMENT 


A[ 


1* 32 


]A 


A[ 


2 31 


]A 


At 


3 30 


]A 


A[ 


4 29 


]A 


E[ 


5 28 


]G 


DQO[ 


6 27 


]DQ7 


DQ1[ 


7 26 


1 DQ6 


vcc[ 


8 25 


]vss 


vss[ 


9 24 


]vcc 


DQ2[ 


10 23 


] DQ5 


DQ3[ 


11 22 


] DQ4 


W[ 


12 21 


]A 


A[ 


13 20 


]A 


At 


14 19 


]A 


At 


15 18 


]A 


At 


16 17 


]A 









This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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TRUTH TABLE (X = 


Don't Care) 








E 


G 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 


X 


X 


Not Selected 


ISB1.ISB2 


High-Z 


— 


L 


H 


H 


Output Disabled 


'CCA 


High-Z 


- 


L 


L 


H 


Read 


'CCA 


Dout 


Read Cycle 


L 


X 


L 


Write 


'CCA 


High-Z 


Write Cycle 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss for Any Pin Except 

Vcc 


Vin.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current 


lout 


±30 


mA 


Power Dissipation 


Pd 


1.2 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature — Plastic 


Tstg 


-55 to + 125 


°C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid appli- 
cation of any voltage higher than maximum 
rated voltages to these high-impedance cir- 
cuits. 

This BiCMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0-3" 


V 


Input Low Voltage 


V|L 


-0.5* 


— 


0.8 


V 



* V|L (min) = -0.5 V dc; V|l (min) = -2.0 V ac (pulse width <, 2.0 ns) for I s 20.0 mA. 
** V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2 V ac (pulse width < 2.0 ns) for I s 20.0 mA. 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'ikg(l) 


- 


±1.0 


HA 


Output Leakage Current (E = V|h, Vout = to Vcc) 


'lkg(O) 


— 


±1.0 


HA 


Output Low Voltage (Iql = + 80 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


V 



POWER SUPPLY CURRENTS 



Parameter 


Symbol 


6726A-8 


6726A-10 


6726A-12 


6726 A-1 5 


Unit 


AC Active Supply Current (lout = mA) (Vcc = f^a^, f = fmax) 


'CCA 


185 


175 


165 


155 


mA 


Active Quiescent Current (E = V|l, Vcc = "^^^ * = MHz) 


ICC2 


100 


100 


100 


100 


mA 


AC Standby Current (E = V|h, Vcc = "^^^ * = 'max) 


'SBI 


60 


60 


60 


60 


mA 


CMOS Standby Current (Vcc = max, f = MHz, E > Vcc " 0-2 V, 
Vin S Vss + 0.2 V, or S Vcc - 0.2 V) 


<SB2 


20 


20 


20 


20 


mA 
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MOTOROLA FAST SRAM DATA 



CAPACITANCE (f = 1.0 MHz. dV = 3.0 V. Ta = 25''C, Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Address Input Capacitance 


Cm 


- 


6 


PF 


Control Pin Input Capacitance 


Cm 


- 


6 


PF 


Input/Output Capacitance 


C|/0 


- 


8 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ±10%, Ta = to H-yO'C, unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 2 ns 

READ CYCLE TIMING (See Notes 1 and 2) 



Output Timing Measurement Reference Level 1 .5 V 

Output Load See Figure 1 A 



E 



Parameter 


Symbol 


6726A-8 


6726A-10 


6726A-12 


6726 A-1 5 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


8 


- 


10 


- 


12 


- 


15 


- 


ns 


3 


Address Access Time 


lAVQV 


tAA 


- 


8 


- 


10 


- 


12 


- 


15 


ns 




Enable Access Time 


tELQV 


tACS 


- 


8 


- 


10 


- 


12 


- 


15 


ns 




Output Enable Access Time 


tQLQV 


tOE 


- 


4 


- 


5 


- 


6 


- 


7 


ns 




Output Hold from Address Change 


tAXOX 


toH 


3 


- 


3 


- 


3 


- 


3 


- 


ns 




Enable Low to Output Active 


tELQX 


tcLZ 


3 


- 


3 


- 


3 


- 


3 


- 


ns 


4.5,6 


Output Enable Low to Output Active 


tQLQX 


tOLZ 





- 





- 





- 





- 


ns 


4,5,6 


Enable High to Output High-Z 


tEHQZ 


tCHZ 


- 


4 





5 





6 





7 


ns 


4.5,6 


Output Enable High to Output High-Z 


tQHQZ 


tOHZ 


- 


4 





5 





6 





7 


ns 


4,5,6 



NOTES: 

1. W is high for read cycle. 

2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles! 

3. All read cycle timings are referenced from the last valid address to the first transitioning address. 

4. At any given voltage and temperature, tgHQZ "^^ < tELQX f"'". and tQHQZ '"ax < tQHQX f"'"- both for a given device and from device 
to device. 

5. Transition is measured 200 mV from steady-state voltage with load of Figure 1 B. 

6. This parameter is sampled and not 100% tested. 

7. Device is continuously selected (E = V|l, G = V|l). 

8. Addresses valid prior to or coincident with E going low. 



AC TEST LOADS 



OUTPUT- 



JL Zo=50fl JL ^ RL = 50fl 



OUTPUT- 



255 n 



Vl=1.5V 



Figure 1A 



+5V 



4800 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure IB 



TIIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 



NOTE: For Information on output l-V characteristics, see Chapter 8, Section 1. 
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A (ADDRESS) 



Q (DATA OUT) 



READ CYCLE 1 (See Note 7) 



<AVAV 



)( 



X 



lAXQX 



PREVIOUS DATA VALID 



mxm 



>AVQV 



DATA VALID 



A (ADDRESS) 

E (CHIP ENABLE) 
S (OUTPUT ENABLE) 

Q (DATA OUT) 



READ CYCLE 2 (See Note 8) 
tAVAV 
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


6726A-8 


6726A-10 


6726A-12 


6726A-15 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


MIn 


Max 


Min 


Max 


MIn 


Max 


Write Cycle Time 


tAVAV 


twc 


8 


- 


10 


- 


12 


- 


15 


- 


ns 


3 


Address Setup Time 


tAVWL 


tAS 





- 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


8 


- 


9 


- 


10 


- 


12 


- 


ns 




Address Valid to End of Write, G High 


tAVWH 


tAW 


7 


- 


8 


- 


9 


- 


10 


- 


ns 




Write Pulse Width 


tWLWH 
tWLEH 


twp 
twp 


8 


— 


9 


— 


10 


— 


12 


— 


ns 




Write Pulse Width, Q High 


tWLWH 
tWLEH 


twp 
twp 


7 


— 


8 


— 


9 


— 


10 


— 


ns 




Data Valid to End of Write 


tDVWH 


'DW 


4 


- 


5 


- 


6 


- 


7 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





- 





- 





- 


ns 




Write Low to Data High-Z 


tWLQZ 


twz 





4 





5 





6 





7 


ns 


4,5,6 


Write High to Output Active 


tWHQX 


tow 


3 


- 


3 


- 


3 


- 


3 


- 


ns 


4,5,6 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 





- 


ns 





E 



NOTES: _ _ 

1 . A write occurs during the overiap of E low and W low. 

2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles. 

3. All write cycle timings are referenced from the last valid address to the first transitioning address. 

4. Transition Is measured 200 mV from steady-state voltage with load of Figure 1 B. 

5. This parameter is sampled and not 100% tested. 

6. At any given voltage and temperature, twLQZ '^^^ < *WHQX n^i" both for a given device and from device to device. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



)( 



WRITE CYCLE 1 

'AVAV 



tAVWH 



\ 



'avwl 



\ 



tWLEH 
tWLWH 



EXXXXXXXXXXXX 



>DVWH 



-f 



)( 



tWHAX 



/ 



DATA VALID 



tWHDX 



•WLQZ 



Q (DATA OUT) 



HIGHZ 



<EEX)I 



HIGHZ 






tWHQX 
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 



1 



Parameter 


Symbol 


6726A-8 


6726A-10 


6726A-12 


6726 A-1 5 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


8 


- 


10 


- 


12 


— 


15 


— 


ns 


3 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


7 


- 


8 


- 


9 


- 


10 


- 


ns 




Enable to End of Write 


tELEH 
tELWH 


tew 
tew 


7 


— 


8 


— 


9 


— 


10 


— 


ns 


4.5 


Data Valid to End of Write 


tDVEH 


tDW 


4 


- 


5 


— 


6 


— 


7 


— 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





— 





— 





— 


ns 




Write Recovery Time 


tEHAX 


tWR 





— 





— 





— 





— 


ns 





NOTES: _ _ 

1 . A write occurs during the overiap of E low and W low. 

2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles. 

3. All write cycle timings are referenced from the last valid address to the first transitioning address. 

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition. 

5. If 1 goes high coincident with or before W goes high, the output will remain in a high impedance condition. 



WRITE CYCLE 2 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA IN) 



)( 



'AVAV 



»AVEH 



\ 



'AVEL 



'ELEH 



/ 



'ELWH 



\ 



■mmm)(m)(mmi 



tDVEH 



)( 



•ehax 



/ 



DATA VALID 



'EHDX 



tmm 



Q (DATA OUT) 



HIGHZ 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 



6726A W,! m 



T 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 
Speed (8 = 8 ns, 10 = 10 ns, 12 = 12 ns, 15 = 15 ns) 
Package (WJ = 400 mil SOJ) 



Full Part Numbers — MCM6726AWJ8 MCM6726AWJ10 MCM6726AWJ12 MCM6726AWJ15 

MCM6726AWJ8R2 MCM6726AWJ10R2 MCM6726AWJ12R2 MCM6726AWJ15R2 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



256K X 4 Bit Fast Static Random 
Access IVIemory 

The MCM6728 is a 1,048,576 bit static random access memory organized as 
262,144 words of 4 bits. This device is fabricated using high performance silicon-gate 
BiCMOS technology. Static design eliminates the need for external clocks or timing 
strobes. 

This device meets JEDEC standards for functionality and revolutionary pinout, and is 
available in a 400 mil plastic small-outline J-leaded package. 

• Single 5 V± 10% Power Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• All Inputs and Outputs Are TTL Compatible 

• Three State Outputs 

• Fast Access Times: 10, 12, 15 ns 

• Center Power and I/O Pins for Reduced Noise 

BLOCK DIAGRAM 




MEMORY 

MATRIX 

512 ROWS X 512 x^ 

COLUMNS 



vcc 
vss 



COLUMN I/O 



COLUMN DECODER 



A AAAAAAAA 



<P 



<- 



I\/ICI\/I6728 




WJ PACKAGE 



400 MIL SOJ 
CASE 810 



E 



PIN ASSIGNMENT 


A[ 


1 * 28 


]A 


A[ 


2 27 


]A 


A[ 


3 26 


]A 


A[ 


4 25 


]A 


E[ 


5 24 


]A 


DQO[ 


6 23 


] DQ3 


vcc[ 


7 22 


IVss 


VssC 


8 21 


]Vcc 


DQ1[ 


9 20 


] DQ2 


W[ 


10 19 


]A 


A[ 


11 18 


]A 


A[ 


12 17 


]A 


A[ 


13 16 


]A 


A[ 


14 15 


]A 









PIN NAMES 

AC - A17 Address Input 

E Chip Enable 

W Write Enable 

DQO - DQ3 Data Input/Output 

Vcc +5V Power Supply 

Vss Ground 

NO No Connection 
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TRUTH TABLE (X = Don't Care) 



1 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 


X 


Not Selected 


ISB1.ISB2 


High-Z 


- 


L 


H 


Read 


ICCA 


Dout 


Read Cycle 


L 


L 


Write 


'CCA 


High-Z 


Write Cycle 



ABSOLUTE MAXIMUM RATINGS (See Note) 



i 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


-0.5 to + 7.0 


V 


Voltage Relative to Vss for Any Pin Except 

Vcc 


Vin.Vout 


- 0.5 to Vcc + 0-5 


V 


Output Current 


'out 


±30 


mA 


Power Dissipation 


pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to + 70 


°c 


Storage Temperature — Plastic 


Tstg 


-55 to + 125 


"C 



NOTE: Permanent device damage may occur If ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that nonnal precautions be taken to avoid appli- 
cation of any voltage higher than maximum 
rated voltages to these high-impedance cir- 
cuits. 

This BiCMOS memory circuit has been de- 
signed to meet the do and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse airflow of at least 500 linear feet 
per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ±10%, Ta = to 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0-3** 


V 


Input Low Voltage 


V|L 


-0.5* 


- 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width < 2.0 ns) for I < 20.0 mA. 
** V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2 V ac (pulse width < 2.0 ns) for I < 20.0 mA. 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'ikg(l) 


- 


±1.0 


HA 


Output Leakage Current (E = V|h, Vqui = to Vcc) 


"ikg(O) 


- 


±1.0 


^A 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4-0 mA) 


VOH 


2.4 


- 


V 



POWER SUPPLY CURRENTS 



Parameter 


Symbol 


MCM6728-10 


MCM6728-12 


MCM6728-15 


Unit 


AC Active Supply Current (lout = mA) (Vcc = "nax. * = 'max) 


ICCA 


165 


155 


145 


mA 


Active Quiescent Current (E = V|l, Vcc = f"^. * = MHz) 


ICC2 


90 


90 


90 


mA 


AC Standby Current (E = V|h, Vcc = '"3'^. ' = 'max) 


'SBI 


60 


60 


60 


mA 


CMOS Standby Current (Vcc = max, f = MHz, E > Vcc " 0-2 V, 
Vin ^ Vss + 0.2 V, or > Vcc - 0.2 V) 


>SB2 


20 


20 


20 


mA 
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MOTOROLA FAST SRAM DATA 



CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Address Input Capacitance 


Cm 


- 


6 


PF 


Control Pin Input Capacitance 


C|n 


- 


6 


PF 


Input/Output Capacitance 


C|/0 


- 


8 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V + 10%, Ta = to + 70°C, Unless Otherwise Noted) 

Input Timing Measurement Reference Level 1.5 V Output Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V Output Load See Figure 1A 

Input Rise/Fall Time 2 ns 



E 



READ CYCLE TIMING (See Notes 1 and 2) 



Parameter 


Symbol 


MCM6728-10 


MCM6728-12 


MCM6728-15 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


10 


- 


12 


- 


15 


- 


ns 


3 


Address Access Time 


tAVQV 


»AA 


- 


10 


- 


12 


- 


15 


ns 




Enable Access Time 


tELQV 


«ACS 


- 


10 


- 


12 


- 


15 


ns 




Output Hold from Address Change 


tAXQX 


tOH 


3 


- 


3 


- 


3 


- 


ns 




Enable Low to Output Active 


tELQX 


tCLZ 


3 


— 


3 


— 


3 


— 


ns 


4,5,6 


Enable High to Output High-Z 


tEHQZ 


tCHZ 





5 





6 





7 


ns 


4,5,6 



NOTES: 

1 . W is high for read cycle. 

2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles. 

3. All read cycle timings are referenced from the last valid address to the first transitioning address. 

4. At any given voltage and temperature, tEHQZ "^sx < IelQX f"'"- 'or a O'ven device. 

5. Transition is measured 200 mV from steady-state voltage with load of Figure 1 B. 

6. This parameter is sampled and not 100% tested. 

7. Device is continuously selected (E = V|l). 

8. Addresses valid prior to or coincident with E going low. 



AC TEST LOADS 



OUTPUT- 



1 



-L Zo= 50ii 



1]". 



Vl=1.5V 



50 ii 



OUTPUT - 



255 fli 



+5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A 



Figure 1 B 



TIMING LIMITS 

The table of faming values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the extemal system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 
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READ CYCLE 1 (See Note 7) 



A (ADDRESS) 



Q (DATA OUT) 



] 



A (ADDRESS) 

E (CHIP ENABLE) 

Q (DATA OUT) 



'AVAV 



)( 



X 



tAXQX 



PREVIOUS DATA VALID 



j^mi 



)( 



— tAVQV 

READ CYCLE 2 (See Note 8) 

'AVAV 



DATA VALID 



1 



\ 



•elqv 



•* — - 'elqx -* 



^SXX)( 



■ 'AVQV 



'K'ehqz-*" 



DATA VALID 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 1 (W Controlled. See Notes 1 and 2) 



Parameter 


Symbol 


MCM6728-10 


MCM6728-12 


MCM6728-15 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


two 


10 


- 


12 


- 


15 


- 


ns 


3 


Address Setup Time 


tAVWL 


tAS 





— 





— 





— 


ns 




Address Valid to End of Write 


•avwh 


Uw 


9 


- 


10 


- 


12 


- 


ns 




Write Pulse Width 


tWLWH 
tWLEH 


twp 

twp 


9 


— 


10 


— 


12 


— 


ns 




Data Valid to End of Write 


tDVWH 


tDW 


5 


- 


6 


— 


7 


— 


ns 




Data Hold Time 


<WHDX 


»DH 





- 





- 





- 


ns 




Write Low to Data High-Z 


<WLQZ 


*WZ 





5 





6 





7 


ns 


4,5.6 


Write High to Output Active 


tWHQX 


tow 


3 


- 


3 


- 


3 


- 


ns 


4.5.6 


Write Recovery Time 


tWHAX 


tWR 





— 





— 





- 


ns 





E 



NOTES: _ _ 

1. A v\/rite occurs during the overiap of E low and W low. 

2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles. 

3. All write cycle timings are referenced from the last valid address to the first transitioning address. 

4. Transition is measured 200 mV from steady-state voltage with load of Figure IB. 

5. This parameter is sampled and not 100% tested. 

6. At any given voltage and temperature, twLQZ "i^^ < ^WHQX f^'" both for a given device and from device to device. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



)( 



WRITE CYCLE 1 

»AVAV 



tAVWH 



\ 



'AVWl 



\ 



•WLEH 
tWLWH 



D (DATA I 



mmmmt 



>DVWH 



/ 



)( 



tWHAX 



.f 



DATA VALID 



tWHDX 



>WLQZ 



Q (DATA OUT) 



HIGHZ 



<XXX^ 



HIGHZ 



-mx^— 



tWHQX 
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 



1 



Parameter 


Symbol 


MCM6728-10 


MCM6728-12 


MCM6728-15 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


MIn 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


10 


- 


12 


- 


15 


- 


ns 


3 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


8 


- 


9 


- 


10 


— 


ns 




Enable to End of Write 


tELEH 


tew 


8 


- 


9 


- 


10 


- 


ns 


4,5 


Enable to End of Write 


«ELWH 


tew 


8 


- 


9 


- 


10 


- 


ns 


4,5 


Data Valid to End of Write 


tDVEH 


tDW 


5 


- 


6 


- 


7 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overiap of E low and W low. 

2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles. 

3. Alhwrite cycle timings are referencedjrom the last valid address to the first transitioning address. 

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition. 

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



)( 



WRITE CYCLE 2 

'avav 



)( 



tAVEH 



^^ 



'AVEL 



tELEH 



/ 



-• tELWH 



\ 



D(DATAi; 



■xxxxxmooooixmmxK 



tDVEH 



•• ^ 



tEHAX 



/ 



DATA VALID 



tEHDX 



Kmm 



Q (DATA OUT) 



HIGHZ 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 



6728 J/VJ JQC )0( 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 
Speed (10 = 10 ns, 12 = 12 ns, 15 = 15 ns) 
Package (WJ = 400 mil SOJ) 



Full Part Numbers — MCM6728WJ 10 MCM6728WJ12 MCM6728WJ15 

MCM6728WJ10R2 MCM6728WJ12R2 MCM6728WJ15R2 



MCM6728 
2-50 



MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

256K X 4 Bit Fast Static Random 

Access IVIemory 

The MCM6728A is a 1 ,048,576 bit static random access memory organized as 
262,144 words of 4 bits. This device is fabricated using high performance silicon-gate 
BiCMOS technology. Static design eliminates the need for external clocks or timing 
strobes. 

This device meets JEDEC standards for functionality and revolutionary pinoul, and is 
available in a 400 mil plastic small-outline J-leaded package. 

• Single 5 V + 1 0% Power Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• All Inputs and Outputs Are TTL Compatible 

• Three State Outputs 

• Fast Access Times: 8, 1 0, 1 2, 1 5 ns 

• Center Power and I/O Pins for Reduced Noise 

BLOCK DIAGRAM 




MEMORY 

MATRIX 

512 ROWS X 512x4 

COLUMNS 



VCC 

vss 



COLUMN I/O 



COLUMN DECODER 



A AAAAAAAA 



<H 



— <i 



MCM6728A 




WJ PACKAGE 



400 MIL SOJ 
CASE 810 



B 



PIN ASSIGNMENT 


A[ 


1* 28 


]A 


A[ 


2 27 


]A 


A[ 


3 26 


]A 


At 


4 25 


]A 


E[ 


5 24 


]A 


DQO[ 


6 23 


] DQ3 


vcc[ 


7 22 


]vss 


vss[ 


8 21 


]vcc 


DQ1[ 


9 20 


]DQ2 


W[ 


10 19 


]A 


A[ 


11 18 


]A 


A[ 


12 17 


]A 


At 


13 16 


]A 


At 


14 15 


]A 









PIN NAMES 

AO - A17 Address Input 

E Chip Enable 

W Write Enable 

DQO - DQ3 Data Input/Output 

Vcc +5V Power Supply 

Vss Ground 

NO No Connection 



This document contains information on a new product under deveiopment. Motorola reserves the right to change or discontinue this product without notice. 
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TRUTH TABLE (X 


= Don't Care) 








1 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 


X 


Not Selected 


ISB1.ISB2 


High-Z 


- 


L 


H 


Read 


'CCA 


Dout 


Read Cycle 


L 


L 


Write 


'CCA 


High-Z 


Write Cycle 



1 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss for Any Pin Except 

Vcc 


Vjn.Vout 


- 0.5 to Vcc + 0-5 


V 


Output Current 


•out 


±30 


mA 


Power Dissipation 


pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10to + 85 


°C 


Operating Tennperature 


Ta 


to + 70 


°C 


Storage Temperature— Plastic 


Tstg 


-55 to + 125 


°C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid appli- 
cation of any voltage higher than maximum 
rated voltages to these high-impedance cir- 
cuits. 

This BiCMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


— 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


— 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width S 2.0 ns) for I s 20.0 mA. 
** V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2 V ac (pulse width < 2.0 ns) for I < 20.0 mA. 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'ikg(l) 


— 


±1.0 


HA 


Output Leakage Current (E = V|h, Vout = to Vcc) 


'lkg(O) 


- 


±1.0 


HA 


Output Low Voltage (Iql = + 80 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


V 



POWER SUPPLY CURRENTS 



Parameter 


Symbol 


6728A-8 


6728 A-10 


6728 A-1 2 


6728 A-1 5 


Unit 


AC Active Supply Current (lout = mA) (Vcc = "lax, f = fmax) 


'CCA 


175 


165 


155 


145 


mA 


Active Quiescent Current (E = V|l, Vcc = '"ax, f = MHz) 


ICC2 


90 


90 


90 


90 


mA 


AC Standby Current (E = V|h, Vcc = "^ax, f = fmax) 


ISB1 


60 


60 


60 


60 


mA 


CMOS Standby Current (Vcc = max, f = MHz, I s Vcc " 0.2 V. 
Vin ^ Vss + 0.2 V. or S Vcc " 0.2 V) 


ISB2 


20 


20 


20 


20 


mA 
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MOTOROLA FAST SRAM DATA 



CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Ta = 25°C. Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Address Input Capacitance 


Cin 


- 


6 


PF 


Control Pin Input Capacitance 


Cin 


— 


6 


PF 


Input/Output Capacitance 


C|/0 


— 


8 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 

Input Timing Measurement Reference Level 1 .5 V Output Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V Output Load See Figure 1 A 

Input Rise/Fall Time 2 ns 



READ CYCLE TIMING (See Notes 1 and 2) 



Parameter 


Symbol 


6728A-8 


6728A-10 


6728A-12 


6728A-15 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


MIn 


Max 


MIn 


Max 


MIn 


Max 


Read Cycle Time 


tAVAV 


iRC 


8 


- 


10 


- 


12 


- 


15 


- 


ns 


3 


Address Access Time 


tAVQV 


tAA 


- 


8 


- 


10 


- 


12 


- 


15 


ns 




Enable Access Time 


lELQV 


<ACS 


- 


8 


- 


10 


- 


12 


- 


15 


ns 




Output Hold from Address Change 


tAXQX 


tOH 


3 


- 


3 


- 


3 


- 


3 


- 


ns 




Enable Low to Output Active 


tELQX 


tCLZ 


3 


- 


3 


— 


3 


— 


3 


— 


ns 


4,5,6 


Enable High to Output High-Z 


tEHQZ 


tCHZ 





4 





5 





6 





7 


ns 


4,5,6 



NOTES: 

1 . W is high for read cycle. 

2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles. 

3. All read cycle timings are referenced from the last valid address to the first transitioning address. 

4. At any given voltage and temperature, IehOZ ''^^ < ^ELQX "Tf^i"- ^o"" ^ given device. 

5. Transition is measured 200 mV from steady-state voltage with load of Figure 1 B. 

6. This parameter is sampled and not 100% tested. 

7. Device is continuously selected (E = V|l). _ 

8. Addresses valid prior to or coincident with E going low. 



OUTPUT Q 



I 



JL Zo=50 



AC TEST LOADS 



"~1 |rl 



Vl=1.5V 



= son 



OUTPUT - 



255 n 



Figure 1A 



+5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure IB 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time Is shown 
as a maximum since the device never pro- 
vides data later than that time. 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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A (ADDRESS) 



Q (DATA OUT) 



A (ADDRESS) 

E (CHIP ENABLE) 

Q (DATA OUT) 



READ CYCLE 1 (See Note 7) 

<AVAV 



)( 



X 



tAXQX 



PREVIOUS DATA VALID 



MXXEX 



)( 



— tAVQV 

READ CYCLE 2 (See Note 8) 

<AVAV 



DATA VALID 



\ 



'ELQV 



•elqx 



KXXXX)( 



• »AVQV 



X 



DATA VALID 



'^KtEHQZ* 

3 
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


6728A-8 


6728A-10 


6728A-12 


6728A-15 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


8 


- 


10 


- 


12 


— 


15 


- 


ns 


3 


Address Setup Time 


tAVWL 


tAS 





- 





- 





— 





- 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


8 


- 


9 


- 


10 


- 


12 


- 


ns 




Write Pulse Width 


tWLWH 
tWLEH 


twp 
twp 


8 


— 


9 


— 


10 


— 


12 


— 


ns 




Data Valid to End of Write 


tDVWH 


tDW 


4 


— 


5 


— 


6 


- 


7 


— 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





- 





- 





- 


ns 




Write Low to Data High-Z 


tWLQZ 


twz 





4 





5 





6 





7 


ns 


4,5,6 


Write High to Output Active 


tWHQX 


tow 


3 


- 


3 


- 


3 


- 


3 


- 


ns 


4,5,6 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. For common I/O applications, minimization or elimination of bus contention conditions Is necessary during read and write cycles. 

3. All write cycle timings are referenced from the last valid address to the first transitioning address. 

4. Transition is measured 200 mV from steady-state voltage with load of Figure 1 B. 

5. This parameter is sampled and not 100% tested. 

6. At any given voltage and temperature, twLQZ "^^ < ^WHQX n™'" l^o^h for a given device and from device to device. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



)( 



WRITE CYCLE 1 

'AVAV 



>AVWH 



\ 



/ 



tAVWL 



\ 



tWLEH 
tWLWH 



D (DATA I 



mmmmt 



'DVWH 



)( 



<WHAX 



/ 



DATA VALID 



tWHDX 



tWLQZ 



Q (DATA OUT) 



HIGHZ 



<XXX^ 



HIGHZ 



xxxxsxs 



tWHQX 
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


6728A-8 


6728A-10 


6728A-12 


6728A-15 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


8 


- 


10 


- 


12 


- 


15 


- 


ns 


3 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 





— 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


7 


- 


8 


- 


9 


- 


10 


- 


ns 




Enable to End of Write 


tELEH 


tew 


7 


- 


8 


- 


9 


- 


10 


- 


ns 


4,5 


Enable to End of Write 


tELWH 


tew 


7 


- 


8 


- 


9 


- 


10 


- 


ns 


4,5 


Data Valid to End of Write 


tDVEH 


tow 


4 


- 


5 


- 


6 


- 


7 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1. A write occurs during the overiap of E low and W low. 

2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles. 

3. Alhwrite cycle timings are referencedjrom the last valid address to the first transitioning address. 

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition. 

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



)( 



WRITE CYCLE 2 

tAVAV 



)( 



'AVEH 



tAVEL 



\ 



tELEH 



/ 



tELWH 



\ 



D (DATA I 



ixxxxxxxxyxxxxmxxxxf 



tDVEH H 



tEHAX 



/ 



DATA VALID 



'EHDX 



tmm 



Q (DATA OUT) 



HIGHZ 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 6728A WJ XX XX 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 
Speed (8 = 8 ns, 10= 10 ns, 12= 12 ns, 15 = 15 ns) 
Package (WJ = 400 mil SOJ) 



Full Part Numbers — MCM6728AWJ8 MCM6728AWJ1 MCM6728AWJ1 2 MCM6728AWJ1 5 

MCM6728AWJ8R2 MCM6728AWJ10R2 MCM6728AWJ12R2 MCM6728AWJ15R2 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 
SEMICONDUCTOR 

TECHNICAL DATA 



256K X 4 Bit Fast Static Random 
Access fViemory 

The MCM6729 is a 1 ,048,576 bit static random access memory organized as 
262,144 words of 4 bits. This device is fabricated using high performance silicon-gate 
BiCMOS technology. Static design eliminates the need for external clocks or timing 
strobes. _ 

Output enable (G) is a special control feature that provides increased system flexi- 
bility and eliminates bus contention problems. 

This device meets JEDEC standards for functionality and revolutionary pinout, and is 
available in a 400 mil plastic small-outline J-leaded package. 

• Single 5 V ± 1 0% Power Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• All Inputs and Outputs Are TTL Compatible 

• Three State Outputs 

• Fast Access Times: 10, 12, 15 ns 

• Center Power and I/O Pins for Reduced Noise 



BLOCK DIAGRAM 



A 
A 
A 
A 
A 
A 
A 
A 
A 
DQO 



DQ3 



■fe: 



ROW 
DECODER 



MEMORY 

MATRIX 

512ROWSx512x4 

COLUMNS 



•Vcc 
•vss 



-r-^i 



INPUT 

DATA 

CONTROL 



COLUMN I/O 



COLUMN DECODER 



A AAAAAAAA 



<y 



1^ 



< 



l\/ICM6729 


^S^ 


WJ PACKAGE 


^(^ 


400 MIL SOJ 




CASE 857A 


PIN ASSIGNMENT 


NC[ 


1- 


32 


]A 


A[ 


2 


31 


]A 


At 


3 


30 


]A 


A[ 


4 


29 


]a 


A[ 


5 


28 


]A 


E[ 


6 


27 


]g 


DQO[ 


7 


26 


1 DQ3 


vcc[ 


8 


25 


]vss 


vss[ 


9 


24 


]vcc 


DQ1[ 


10 


23 


] DQ2 


W[ 


11 


22 


]A 


A[ 


12 


21 


]a 


A[ 


13 


20 


]a 


A[ 


14 


19 


]a 


A[ 


15 


18 


1a 


NC[ 


16 


17 


]nc 


PIN NAMES 


A0-A17 

E 


Address Input 

Chin Enable 


W 




Write Enable 


G 

DQ0-DQ3 

Vcc 

Voe 


Output Enable 

.. Data Input/Output 
+ 5 V Power Supply 
Ground 


NC 


No Connection 



MOTOROLA FAST SRAM DATA 
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] 



TRUTH TABLE (X = 


Don't Care) 








E 


G 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 


X 


X 


Not Selected 


ISB1.ISB2 


High-Z 


- 


L 


H 


H 


Output Disabled 


'CCA 


High-Z 


— 


L 


L 


H 


Read 


'CCA 


Dout 


Read Cycle 


L 


X 


L 


Write 


'CCA 


High-Z 


Write Cycle 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


-0.5 to + 7.0 


V 


Voltage Relative to Vgs for Any Pin 
Except Vcc 


Vjn.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current 


'out 


±30 


mA 


Power Dissipation 


Pd 


1.2 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature — Plastic 


Tstg 


-55 to +125 


"C 



This device contains circuitry to protect the in- 
puts against damage due to high static voltages 
or electric fields; however, it is advised that nor- 
mal precautions be taken to avoid application of 
any voltage higher tiian maximum rated volt- 
ages to these high-impedance circuits. 
This BiCMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit Is In a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute is maintained. 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


MIn 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0-3" 


V 


Input Low Voltage 


V|L 


-0.5* 


- 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width ^ 2.0 ns) for I < 20.0 mA. 
** V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2 V ac (pulse width < 2.0 ns) for I <, 20.0 mA. 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'ikg(i) 


- 


±1.0 


^A 


Output Leakage Current (E = V|h, VquI = to Vcc) 


'lkg(O) 


- 


±1.0 


HA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


voh 


2.4 


- 


V 



POWER SUPPLY CURRENTS 



Parameter 


Symbol 


MCM6729-10 


MCM6729-12 


MCM6729-15 


Unit 


AC Active Supply Current (lout = mA) (Vcc = max, f = fmax) 


'CCA 


165 


155 


145 


mA 


Active Quiescent Current (E = V|l, Vcc = max, f = MHz) 


ICC2 


90 


90 


90 


mA 


AC Standby Current (E = V|h, Vcc = max, f = f^ax) 


'SBI 


60 


60 


60 


mA 


CMOS Standby Current (Vcc = max, f = MHz, E S Vcc " 02 V, 
Vin ^ Vss + 0.2 V, or S Vcc - 0.2 V) 


ISB2 


20 


20 


20 


mA 
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MOTOROLA FAST SRAM DATA 



CAPACITANCE (f = 1 .0 MHz. dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Address Input Capacitance 


Cm 


- 


6 


PF 


Control Pin Input Capacitance 


Cin 


- 


6 


PF 


Input/Output Capacitance 


C|/0 


- 


8 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ±10%, Ta = to +70=0, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 2 ns 



Output Timing Measurement Reference Level 1 .5 V 

Output Load See Figure 1A 



READ CYCLE TIMING (See Notes 1 


and 2) 




















Parameter 


Symbol 


MCM6729-10 


MCM6729-12 


MCM6729-15 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


10 


- 


12 


- 


15 


- 


ns 


3 


Address Access Time 


tAVQV 


♦aa 


- 


10 


- 


12 


- 


15 


ns 




Enable Access Time 


tELQV 


tACS 


- 


10 


- 


12 


- 


15 


ns 




Output Enable Access Time 


tQLQV 


tOE 


- 


5 


- 


6 


- 


7 


ns 




Output Hold from Address Change 


tAXQX 


tOH 


3 


- 


3 


— 


3 


— 


ns 




Enable Low to Output Active 


tELQX 


tCLZ 


3 


- 


3 


- 


3 


- 


ns 


4,5,6 


Output Enable Low to Output Active 


tQLQX 


tOLZ 





- 





- 





- 


ns 


4,5,6 


Enable High to Output High-Z 


tEHQZ 


tCHZ 





5 





6 





7 


ns 


4,5,6 


Output Enable High to Output High-Z 


tQHQZ 


<OHZ 





5 





6 





7 


ns 


4,5,6 



NOTES: 

1 . W Is high for read cycle. 

2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles. 

3. All read cycle timings are referenced from the last valid address to the first transitioning address. 

4. At any given voltage and temperature, IehOZ (max) < tgLOX (min), and tQHQZ (max) < tQHQX (min), both for a given device and from 
device to device. 

5. Transition is measured 200 mV from steady-state voltage with load of Figure 1 B. 

6. This parameter is sampled and not 100% tested. 

7. Device is continuously selected (E = V|l, G = V|l). 

8. Addresses valid prior to or coincident with E going low. 



OUTPUT- 



f 



±. Zo = 50 fl 



AC TEST LOADS 



^ 



Rl = 50 i2 



OUTPUT- 



255 a 



Vl=1.5V 



+5V 



480 a 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1A 



Figure 1B 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On th e other hand , responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 



MOTOROLA FAST SRAM DATA 
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READ CYCLE 1 (See Note 7) 



i 



A (ADDRESS) 



Q (DATA OUT) 



A (ADDRESS) 

E (CHIP ENABLE) 
G (OUTPUT ENABLE) 

Q (DATA OUT) 



tAVAV 



)( 



X 



tAXQX 



PREVIOUS DATA VALID 



tmm ( 



tAVQV 



DATA VALID 



READ CYCLE 2 (See Note 8) 

>AVAV 



)( 



X 



• tAVQV 



\ 



«ELQV 



\ 



'ELQX 



■*- 'GLQX 



>GLQV 



^XXEE)( 



'^r^tEHQZ* 



/ 



-'GHQZ- 



DATA VALID 



) 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


MCM6729-10 


MCM6729-12 


MCM6729-15 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


10 


- 


12 


- 


15 


- 


ns 


3 


Address Setup Time 


tAVWL 


tAS 





- 





- 





— 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


9 


- 


10 


- 


12 


- 


ns 




Address Valid to End of Write, 
GHigh 


tAVWH 


tAW 


8 


— 


9 


— 


10 


— 


ns 




Write Pulse Width 


tWLWH 
tWLEH 


twp 

twp 


9 


— 


10 


— 


12 


— 


ns 




Write Pulse Width, GHigh 


tWLWH 
tWLEH 


twp 

twp 


8 


— 


9 


— 


10 


— 


ns 




Data Valid to End of Write 


tDVWH 


tDW 


5 


- 


6 


- 


7 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





- 





— 


ns 




Write Low to Data High-Z 


tWLQZ 


twz 





5 





6 





7 


ns 


4,5,6 


Write High to Output Active 


tWHQX 


tow 


3 


- 


3 


- 


3 


- 


ns 


4,5,6 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overiap of E low and W low. 

2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles. 

3. All write cycle timings are referenced from the last valid address to the first transitioning address. 

4. Transition is measured 200 mV from steady-state voltage with load of Figure 1 B. 

5. This parameter is sampled and not 100% tested. 

6. At any given voltage and temperature, twLQZ ^^^ < twHQX f^ii" ''oth for a given device and from device to device. 





w 


RITE CYC 

— <AVAV 


:lei 












1 


A (ADDRESS) \ 


^ y 

\ A 






— tAVWH 










7 

— tWLEH [ *- 

•WLWH 

/ 


^ 


T" WHAX 


E (CHIP ENABLE) 


\ 


/ 






\ 




W (WRITE ENABLE) 


\ 


/ 














-™- XXXXXXXXXXXX) 


^ DATA VALID j|e 


XXXXXXX) 


•WLQZ - 
QfDUAOUTl "'°"^ /VV 


\A 


HIGHZ 




■l-tWHQX 


Q(DATAOUT) \AAA/ 






4 m 
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 



1 



Parameter 


Symbol 


MCM6729-10 


MCM6729-12 


MCM672g-15 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


MIn 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


10 


- 


12 


- 


15 


- 


ns 


3 


Address Setup Time 


tAVEL 


tAS 





- 





— 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


8 


- 


9 


- 


10 


- 


ns 




Enable to End of Write 


tELEH 


tew 


8 


- 


9 


- 


10 


- 


ns 


4,5 


Enable to End of Write 


tELWH 


tew 


8 


- 


9 


- 


10 


- 


ns 


4,5 


Data Valid to End of Write 


tDVEH 


tow 


5 


- 


6 


- 


7 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 


ns 





NOTES: _ _ 

1. A write occurs during the overlap of E low and W low. 

2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles. 

3. Alhwrite cycle timings are referencedjrom the last valid address to the first transitioning address. 

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition. 

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



)( 



WRITE CYCLE 2 

'avav 



)( 



tAVEH 



\ 



tAVEL 



tELEH 



/ 



'ELWH 



\ 



yxxxxxxmYxxymmi 



tDVEH 



tEHAX 



/ 



DATA VALID 



tEHDX 



tmm 



Q (DATA OUT) 



HIGHZ 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 6729 WJ XX XX 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 
Speed (10 = 10 ns, 12 = 12 ns, 15 = 15 ns) 
Package (WJ = 400 mil SOJ) 



Full Part Numbers — MCM6729WJ10 
MCM6729WJ12 
MCM6729WJ15 



MCM6729WJ10R2 
MCM6729WJ12R2 
MCM6729WJ15R2 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

256K X 4 Bit Fast Static Random 

Access IVIemory 

The MCM6729A is a 1 ,048,576 bit static random access memory organized as 
262,144 words of 4 bits. This device is fabricated using high performance silicon-gate 
BiCMOS technology. Static design eliminates the need for external clocks or timing 
strobes. _ 

Output enable (G) is a special control feature that provides Increased system flexi- 
bility and eliminates bus contention problems. 

This device meets JEDEC standards for functionality and revolutionary pinout, and is 
available in a 400 mil plastic small-outline J-leaded package. 

• Single 5 V ± 1 0% Power Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• All Inputs and Outputs Are TTL Compatible 

• Three State Outputs 

• Fast Access Times: 8, 1 0, 1 2, 1 5 ns 

• Center Power and I/O Pins for Reduced Noise 



BLOCK DIAGRAM 



A 
A 
A 
A 
A 
A 
A 
A 
A 
DQO 






ROW 
DECODER 



MEMORY 

MATRIX 

512 ROWS X 512x4 

COLUMNS 



•vcc 
•vss 



T^^ 



INPUT 

DATA 

CONTROL 



COLUMN I/O 



COLUMN DECODER 



flJPflfl 




l\/ICM6729A 



^^Z 



WJ PACKAGE 

400 MIL SO J 

CASE 857A 



PIN ASSIGNMENT 


NC[ 


1* 32 


]A 


A[ 


2 31 


]A 


A[ 


3 30 


]A 


A[ 


4 29 


]a 


A[ 


5 28 


]A 


E[ 


6 27 


]G 


DQO[ 


7 26 


] DQ3 


vcct 


8 25 


Ivss 


vss[ 


9 24 


]VCC 


DQ1[ 


10 23 


] DQ2 


W[ 


11 22 


]a 


A[ 


12 21 


]a 


A[ 


13 20 


]a 


A[ 


14 19 


]a 


A[ 


15 18 


]a 


NC[ 


16 17 


] NC 









PIN NAMES 

AG - A17 Address Input 

E^ Chip Enable 

W Write Enable 

G Output Enable 

DQO - DQ3 Data Input/Output 

Vcc +5\/ Power Supply 

Vss Ground 

NC No Connection 



This document contains infornnation on a new product under development. Motorola reserves ttie right to change or discontinue this product without notice. 
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I 



TRUTH TABLE (X = 


Don't Care) 








E 


G 


w 


Mode 


Vcc Current 


Output 


Cycle 


H 


X 


X 


Not Selected 


ISB1.>SB2 


High-Z 


- 


L 


H 


H 


Output Disabled 


•CCA 


HIgh-Z 


- 


L 


L 


H 


Read 


'CCA 


Dout 


Read Cycle 


L 


X 


L 


Write 


ICCA 


HIgh-Z 


Write Cycle 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


-0.5 to + 7.0 


V 


Voltage Relative to Vss for Any Pin Except 

Vcc 


Vin.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current 


'out 


±30 


mA 


Power Dissipation 


pd 


1.2 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°c 


Operating Temperature 


Ta 


OtO + 70 


"C 


Storage Temperature — Plastic 


Tstg 


-55 to + 125 


"C 



This device contains circuitry to protect the in- 
puts against damage due to high static voltages 
or electric fields; however, it is advised that nor- 
mal precautions be taken to avoid application of 
any voltage higher than maximum rated volt- 
ages to these high-impedance circuits. 
This BiCMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse airflow of at least 500 linearfeet 
per minute is maintained. 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


TVP 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


— 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width S 2.0 ns) for I S 20.0 mA. 
** V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2 V ac (pulse width s 2.0 ns) for I s 20.0 mA. 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'ikg(i) 


- 


±1.0 


HA 


Output Leakage Current (E = V|h. Vqui = to Vcc) 


"ikg(O) 


- 


±1.0 


ma 


Output Low Voltage (Iql = + 80 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


V 



POWER SUPPLY CURRENTS 



Parameter 


Symbol 


6729A-8 


6729A-10 


6729A-12 


6729A-15 


Unit 


AC Active Supply Current (lout = mA) (Vcc = f^^x, f = fmax) 


ICCA 


175 


165 


155 


145 


mA 


Active Quiescent Current (E = V|l, Vcc = fnax. * = MHz) 


ICC2 


90 


90 


90 


90 


mA 


AC Standby Current (E = V|h, Vcc = '^^< ' = *max) 


'SBI 


60 


60 


60 


60 


mA 


CMOS Standby Current (Vcc = max, f = MHz, E S Vcc - 02 V, 
Vin ^ Vss + 0.2 V, or S Vcc " 0.2 V) 


■SB2 


20 


20 


20 


20 


mA 
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CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Address Input Capacitance 


Cin 


- 


6 


PF 


Control Pin Input Capacitance 


Cm 


- 


6 


PF 


Input/Output Capacitance 


C|/0 


- 


8 


PF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ±10%, Ta = to +70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 2 ns 

READ CYCLE TIMING (See Notes 1 and 2) 



Output Timing Measurement Reference Level 1 .5 V 

Output Load See Figure 1A 



Parameter 


Symbol 


6729A-8 


6729A-10 


6729A-12 


6729A-15 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


8 


- 


10 


- 


12 


- 


15 


- 


ns 


3 


Address Access Time 


tAVQV 


tAA 


- 


8 


- 


10 


- 


12 


- 


15 


ns 




Enable Access Time 


tELOV 


tACS 


- 


8 


- 


10 


- 


12 


- 


15 


ns 




Output Enable Access Time 


tQLQV 


tOE 


- 


4 


- 


5 


- 


6 


- 


7 


ns 




Output Hold from Address Change 


tAXQX 


tOH 


3 


- 


3 


- 


3 


- 


3 


- 


ns 




Enable Low to Output Active 


tELQX 


tCLZ 


3 


- 


3 


- 


3 


- 


3 


- 


ns 


4.5,6 


Output Enable Low to Output Active 


tQLQX 


tOLZ 





- 





- 





— 





— 


ns 


4,5,6 


Enable High to Output High-Z 


tEHQZ 


tCHZ 





4 





5 





6 





7 


ns 


4,5,6 


Output Enable High to Output High-Z 


tQHQZ 


tOHZ 





4 





5 





6 





7 


ns 


4.5.6 



NOTES: 

1. W is high for read cycle. 

2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles. 

3. All read cycle timings are referenced from the last valid address to the first transitioning address. 

4. At any given voltage and temperature, tgnOZ (max) < tgLQx (min). and tQHQZ (fnax) < tQHQX (min). both for a given device and from 
device to device. 

5. Transition is measured 200 mV from steady-state voltage with load of Figure IB. 

6. This parameter is sampled and not 100% tested. 

7. Device is continuously selected (E = V|l, S = V|l). 

8. Addresses valid prior to or coincident with E going low. 



OUTPUT- 



f 



Zo=5on J- 



AC TEST LOADS 



T}. 



50 a 



OUTPUT- 



255 fl 



Vl=1.5V 



Figure 1A 



+5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure IB 



TIIVIING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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READ CYCLE 1 (See Note 7) 



1 



A (ADDRESS) 



Q (DATA OUT) 



UVAV 



)( 



I 



tAXQX 



PREVIOUS DATA VALID 



tmm 



tAVQV 



DATA VALID 



A (ADDRESS) 



I (CHIP ENABLE) 



G (OUTPUT ENABLE) 



(DATA OUT) 



READ CYCLE 2 (See Note 8) 
'AVAV 



)( 



■ <AVQV 



\ 



•elqv 



\ 



'ELQX 



r*- tGLQX -» 



'GLQV 



IXXXX)( 



X 



£ 



•ehqz- 



/ 



-'GHQZ- 



DATA VALID 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


6729A-8 


6729 A-10 


6729A-12 


6729 A-1 5 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


two 


8 


- 


10 


- 


12 


— 


15 


- 


ns 


3 


Address Setup Time 


tAVWL 


tAS 





- 





- 





— 





- 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


8 


- 


9 


- 


10 


- 


12 


- 


ns 




Address Valid to End of Write, 
GHigh 


tAVWH 


tAW 


7 


— 


8 


— 


9 


— 


10 


— 


ns 




Write Pulse Width 


tWLWH 
tWLEH 


twp 
twp 


8 


— 


9 


— 


10 


— 


12 


— 


ns 




Write Pulse Width, G High 


tWLWH 
tWLEH 


tWP 

twp 


7 


— 


8 


— 


9 


— 


10 


— 


ns 




Data Valid to End of Write 


tDVWH 


tDW 


4 


- 


5 


- 


6 


- 


7 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





- 





- 





- 


ns 




Write Low to Data High-Z 


tWLQZ 


twz 





4 





5 





6 





7 


ns 


4,5,6 


Write High to Output Active 


tWHQX 


tow 


3 


- 


3 


- 


3 


- 


3 


- 


ns 


4.5,6 


Write Recovery Time 


tWHAX 


»WR 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles. 

3. All write cycle timings are referenced from the last valid address to the first transitioning address. 

4. Transition is measured 200 mV from steady-state voltage with load of Figure IB. 

5. This parameter is sampled and not 100% tested. 

6. At any given voltage and temperature, twLQZ '^^^ < *WHQX fni" t>oth for a given device and from device to device. 





w 


RITE CYC 

— <AVAV 


;lei 












1 


A (ADDRESS) ^ 


( )( 




* 


— 'AVWH 










- tWLEH »■ 

»WLWH 


^ "^ 


■p 'WHAX 


E (CHIP ENABLE) 


\ 


/ 






\ 




W (WRITE ENABLE) 


s 


/ 




— 'rtVVVL "- 








" tWHDX 


°-"' XXXXXXXXXXXX) 


f DATA VALID j|e 


XXXXXXX^ 


tWLQZ "* *■ 
Q(DATAOUT, HIGHZ ()()()() 




HIGHZ 




(my- 

t- tWHQX 
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 



1 



Parameter 


Symbol 


6729A-8 


6729A-10 


6729 A-1 2 


6729A-15 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


8 


— 


10 


— 


12 


— 


15 


— 


ns 


3 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


7 


- 


8 


- 


9 


- 


10 


- 


ns 




Enable to End of Write 


tELEH 


tew 


7 


- 


8 


- 


9 


- 


10 


— 


ns 


4,5 


Enable to End of Write 


tELWH 


tew 


7 


- 


8 


- 


9 


- 


10 


- 


ns 


4,5 


Data Valid to End of Write 


tDVEH 


tDW 


4 


— 


5 


— 


6 


— 


7 


— 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





— 





— 


ns 




Write Recovery Time 


♦ehax 


tWR 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overtap of E low and W low. 

2. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycles. 

3. Alhwrite cycle timings are referenced Jrom ttie last valid address to ttie first transitioning address. 

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition. 

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition. 



WRITE CYCLE 2 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



)( 



'avav 



)( 



'AVEH 



tAVEL 



\ 



tELEH 



/ 



tELWH 



\ 



D (DATA IN) 



■mmmmYxmim 



tDVEH 



tEHAX 



/ 



DATA VALID 



'EHDX 



) (mm 



Q (DATA OUT) 



HIGHZ 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 



g72 9A m m 



f. 



Shipping Method (R2 = Tape and Reel, Blank = Ralls) 
Speed (8 = 8 ns, 10= 10 ns, 12= 12 ns, 15 = 15 ns) 
Package (WJ = 400 mil SOJ) 



Full Part Numbers — MCM6729AWJ8 MCM6729AWJ10 MCM6729AWJ12 MCM6729AWJ15 

MCM6729AWJ8R2 MCM6729AWJ10R2 MCM6729AWJ12R2 MCM6729AWJ15R2 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

4M X 1 Bit Fast Static Random 

Access IVIemory with ECL I/O 

The MCM101520 is a 4,194,304 bit static random access memory organized as 
4,194,304 words of 1 bit. This circuit is fabricated using high performance silicon- 
gate BiCMOS technology. Asynchronous design eliminates the need for external 
clocks or timing strobes. This device operates across a supply voltage range of 
- 4.94 V to - 5.46 V. Inputs and outputs are voltage and temperature 100K ECL 
compensated. 

The MCM101520 meets JEDEC standards for functionality and revolutionary pin- 
out. It is available in 400 mil, 36 lead surface mount TSOP package as well as 36 
lead TAB. 

• Fast Access TlmPl^lE^AfSE CONSULT 

• Equal Address and Chip Select Access Time 

. Power Operationp^0f7f)0P[ye/ggPQP|g 




ROW 
A12 [^^~\ DECODER 

A11 — D^ 

A10 C^ 

A9 D^ 

A8 D^ 



^hPejRNEW 



DESIQNc 

-Vee 



MEMORY 

MATRIX 

1024 ROWSx 

4096 COLUMNS 



D- 



i>-f 



INPUT 

DATA 

CONTROL 



COLUMN 1/0 



ri>-Q 



COLUMN DECODER 



A21 A20 A19 A18 A7 A6 A5 A4 A3 A2 A1 AO 



:^ 



MCM101520 





IS PACKAGE 

400 MIL TSOP 

CASE TBD 



TB PACKAGE 
400 MIL TAB 
CASE TBD 



PIN ASSIGNMENT 




PIN NAMES 



AG - A21 Address Inputs 

S Chip Select 

Q Data Output 

Vee Power Supply 



W Write Enable 

D Data Input 

NO No Connection 

Vcc Ground 



This document contains infomnation on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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TRUTH TABLE (X = Don't Care) 



s 


W 


Data 


Current 


Output 


Cycle 


H 


X 


X 


lEE 


L 


Not Enabled 


L 


H 


X 


lEE 


Q 


Read Cycle 


L 


L 


X 


lEE 


L 


Write Cycle 



ABSOLUTE MAXIMUM RATINGS (See Note) 



1 



Rating 


Symbol 


Value 


Unit 


Vee Pin Potential (to Ground) 


Vee 


-7.0 to + 0.5 


V 


Voltage Relative to Vcc fo"" Any Pin 
Except Vee 


Vin.Vout 


Vee -0.5 to + 0.5 


V 


Output Current (per I/O) 


'out 


-50 


mA 


Power Dissipation 


Pd 


2.0 


W 


Temperature Under Bias 


"•"bias 


- 30 to + 85 


°C 


Operating Temperature 


Ta 


to + 70 


"C 


Storage Temperature — Plastic 


■•"stg 


-55 to + 125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE IVIAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to the OPERATING CONDI- 
TIONS. Exposure to higher than recommended voltages for extended periods of 
time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = V, Vee = - 5.2 V ±5%, Ta = to + 70°C, Unless Otherwise Noted) 

DC OPERATING CONDITIONS AND SUPPLY CURRENTS 



This device contains circuitry to protect 
the inputs against damage due to high static 
voltages or electric fields; however, it is ad- 
vised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to these high 
impedance circuits. 

This BiCMOS memory circuit has been 
designed to meet the dc and ac specifica- 
tions shown in the tables, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed cir- 
cuit board and transverse air flow of at least 
500 linear feet per minute is maintained. 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vee 


-5.46 


-5.2 


-4.94 


V 


Input High Voltage 


V|H 


-1165 


- 


-880 


mV 


Input Low Voltage 


V|L 


-1810 


- 


-1475 


mV 


Output High Voltage 


VOH 


-1025 


- 


-880 


mV 


Output Low Voltage 


Vol 


-1810 


- 


-1620 


mV 


Output High Comer Voltage 


Vqhc 


-1035 


- 


- 


mV 


Output Low Comer Voltage 


VOLC 


- 


- 


-1610 


mV 


Input Low Current 


||l 


-50 


- 


- 


HA 


Input High Current 


l|H 


- 


- 


220 


HA 


Chip Select Input Low Current 


||L(cs) 


0.5 


- 


170 


HA 


Operating Power Supply Current (AVAV = 20 ns, All Outputs Open) 


Iee 


— 


- 


-195 


mA 


Quiescent Power Supply Current (fo = MHz (All Inputs and Outputs Open) 


Ieeq 


- 


- 


-150 


mA 


Voltage Compensation (Vqh) 


avoh/avee 


± 35 mVA/ @ - 4.94 to - 5.46 


Voltage Compensation (Vql) 


avol/avee 


+ 60 mV/V @ - 4.94 to - 5.46 



RISE/FALL TIME REQUIREMENTS 



Parameter 


Symbol 


Test Condition 


Min 


Typ 


Max 


Unit 


Output Rise Time 


tr 


20% to 80% 


0.5 


1.0 


1.5 


ns 


Output Fall Time 


tf 


20% to 80% 


0.5 


1.0 


1.5 


ns 



CAPACITANCE (f = 1 .0 MHz, Ta = 25''C, Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 




Address and Data 
S,W 


Cin 
Cck 


3.5 
4 


7 
7 


PF 


Output Capacitance 




Q 


Cout 


4 


8 


PF 
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MOTOROLA FAST SRAM DATA 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vee = - 5.2 V ± 5%, Vcc = V, Ta = to +70°C, Unless Otherwise Noted) 



Input Pulse Levels - 1 .7 V to - 0.9 V (See Figure 1 ) 

Input Rise/Fall Time 1 ns 

Input Timing Measurement Reference Level 50% 

READ CYCLE TIMING (See Notes 1 and 2) 



Output Timing Measurement Reference Level . . Vqh = - 1165 mV 

Vol = - 1475 mV 

Output Load (AC Test Circuit) See Figure 2 



Parameter 


Symbol 


MCM101520-10 


MCM101520-12 


MCM101520-15 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


Min 


Max 


MIn 


Max 


Read Cycle Time 


tAVAV 


tRC 


10 


- 


12 


- 


15 


- 


ns 


2,3 


Address Access Time 


tAVQV 


tAA 


- 


10 


- 


12 


- 


15 


ns 




Chip Select Access Time 


tSLQV 


lACS 


- 


10 


- 


12 


- 


15 


ns 


6 


Select High to Output Low 


tSHQL 


tRCS 





7 





8 





9 


ns 




Output Hold from Address Change 


tAXQX 


tOH 


4 


- 


4 


- 


4 


- 


ns 




Power Up Time 


*SLIEEH 


'PU 





- 





- 





- 


ns 


4 


Power Down Time 


tSHIEEL 


tpD 


- 


10 


- 


12 


- 


15 


ns 


4 



NOTES: 

1 . W is high for read cycle. 

2. Product sensitivites to noise require proper grounding and decoupling of power supplies during read and write cycles. 

3. All read cycle timings are referenced from the last valid address to the first transitioning address. 

4. This parameter is sampled and not 100% tested. 

5. Device is continuously selected (S < V|l). 

6. Addresses valid prior to or coincident with S going low. 

READ CYCLE 1 (See Notes 1 , 2, and 5) 



A (ADDRESS) 



Q (DATA OUT) 



■>AVAV 



)( 



X 



- tAXQX - 



PREVIOUS DATA VALID 



- tAVQV - 



DATA VALID 



READ CYCLE 2 (See Note 6) 



A (ADDRESS) 



I 



■tAVAV 



X 









^ 


tSLQV — 


> 












S (CHIP SELECT) 




S 


\ 


/ 


/ 




/ 














Q (DATA OUT) 


DATA VALID 


k 




lEE - 
















-* tsHIEEH »■ 




-* tsHIEEL »- 




SUPPLY CURRENT 


^ 


/ 










^ 


L 
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80 

50% 

20% 7 


7 


i 


\ 


^ 


0% 
50% 
^ 20% 






•4 ir 1- -n It 

tr = Rise Time 
tf = Fall Time 
50% = Timing Reference Levels 





AC TEST CONDITIONS 



-0.9 V 



vcc 



,-1.7V 



Cl> Rl 



0.1 nF 



Figure 1. Input Levels 
WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 



Figure 2. AC Test Circuit 



-2.0V 
0.01 nF 

RL = 50n 
Cl = 30 pF 
(Including Scope and Jig) 



Parameter 


Symbol 


MCM101520-10 


MCM101520-12 


MCM101520-15 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


10 


— 


12 


. — 


15 


— 


ns 


3 


Address Setup Time 


<AVWL 


tAS 


1 


- 


1 


— 


1 


- 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


7 


- 


8 


— 


9 


— 


ns 




Write Pulse Width 


tWLWH 
tWLSH 


twp 


7 


— 


8 


— 


9 


— 


ns 




Data Valid to End of Write 


tDVWH 


tDW 


7 


- 


8 


— 


9 


- 


ns 




Data Hold Time 


tWHDX 


tDH 


1 


- 


1 


- 


1 


- 


ns 




Write High to Output Active 


tWHQX 


tow 


4 


- 


4 


- 


4 


- 


ns 


4 


Write High to Output Valid 


tWHQV 


tAW 


— 


11 


— 


13 


— 


16 


ns 




Write Recovery Time 


tWHAX 


tWR 


1 


- 


1 


— 


1 


— 


ns 




Write Low to Output Low 


tWLQL 


tws 





7 





8 





9 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of S low and W low. 

2. Product sensitivites to noise require proper grounding and decoupling of power supplies during read and write cycles. 

3. All write cycle timings are referenced from the last valid address to the first transitioning address. 

4. This parameter is sampled and not 100% tested. 

WRITE CYCLE 1 (W Controlled, See Notes 1,2, and 3) 

tAVAV 



A (ADDRESS) 



S (CHIP SELECT) 



\ 



)( 



ADDRESS VALID 



-tAVWH- 



-'AVWL- 



/ 



-'WLSH- 



-• twHAX- 



)( 



D(DATAi: 



W (WRITE ENABLE) 



Q (DATA OUT) 



xxxxxxxxxxx 



DATA VALID 



MXXXM 



\. 



»WLQL- 



■•dvwh- 



•WLWH- 



(XXXXXXXXXXXXXXX^ 



tWHQX- 



-'whdx 



/ 



■ tWHQV- 



~mm 
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WRITE CYCLE 2 (S Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


MCM1 01 520-10 


MCM101520-12 


MCM101520-15 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


MIn 


Max 


MIn 


Max 


Write Cycle Time 


tAVAV 


twc 


10 


- 


12 


- 


15 


— 


ns 


3 


Address Setup Time 


tAVSL 


tAS 


1 


- 


1 


- 


1 


- 


ns 




Address Valid to End of Write 


tAVSH 


tAW 


7 


- 


8 


- 


9 


- 


ns 




Write Pulse Width 


tSLSH 
tSLWH 


tew 


7 


— 


8 


— 


9 


— 


ns 




Data Valid to End of Write 


tDVSH 


tDW 


7 


- 


8 


- 


9 


- 


ns 




Chip Select Set-Up Time 


tSLWL 


tcs 





- 





- 





- 


ns 




Data Hold Time 


«SHDX 


»DH 


1 


- 


1 


- 


1 


- 


ns 




Write Recovery Time 


tSHAX 


tWR 


1 


- 


1 


- 


1 


— 


ns 





NOTES: _ _ 

1 . A write occurs during the overiap of S low and W low. 

2. Product sensitivites to noise require proper grounding and decoupling of power supplies during read and write cycles. 

3. All write cycle timings are referenced from the last valid address to the first transitioning address. 



E 



A (ADDRESS) 



S (CHIP SELECT) 



D (DATA IN) 



W (WRITE ENABLE) 



'avsl- 



WRITE CYCLE 2 (S Controlled, See Notes 1 and 2) 

'AVAV 



-'avsh- 



)( 



ADDRESS VALID 



\ 



-•SLSH- 



Yxmxyxmmn 



-tDVSH »■ 



}( 



-tSHAX 



7 



DATA valid 



-tSHDX 



ixxyyyyy^ 



•SLWL- 



-<SLWH- 



\ 



/ 



Q (DATA OUT) 



Motorola Memory Prefix 
Part Number 



MCM 



ORDERING INFORMATION 
(Order by Full Part Number) 

101 .5 2 Q XX XX XX 



Shipping Method (Blank = Rails) 

Speed (10 = 10 ns, 12 = 12 ns, 15 = 15 ns) 

Package (TS = TSOP. TB = TAB) 



Full Part Numbers — MCM1 01 520TS10 MCM101520TB10 
MCM101520TS12 MCM101520TB12 
MCM101520TS15 MCM101520TB15 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

1 M X 4 / 2M X 2 Bit Fast Static 

Random Access l\/lemory witli ECL I/O 

The MCM101524 is a 4,194,304 bit static random access memory that can be elec- 
trically reconfigured as 1,048,576 words of 4 bits or 2,097,152 words of 2 bits. The 
2M X 2 operation is achieved by applying Vee voltage to the D1/Mode select pin. The 
1 M X 4 option features separate data inputs and outputs. The 2M x 2 mode features 
complimentary outputs. This circuit is fabricated using high performance silicon-gate 
BiCMOS technology. Asynchronous design eliminates the need for external clocks or 
timing strobes. 

The MCM101524 is available in a 400 mil, 36 lead surface-mount TSOP package as 
well as 36 lead TAB. 

• Fast Access Times: 1 0, 1 2, 1 5 ns 

• Equal Address and Chip Select Access Time 

• Power Operation: - 200 mA Maximum, Active AC 



MCM101524 



BLOCK DIAGRAM 



x4 
DO 



D3 
QO 



Q3 



A17 D^ 

A16 \:^ 

A15 — i:^ 

A14 [^^ 

A13 D^ 

A12 ^^ 

All 1;^ 

A10 D^ 

A9 D^ 

A8 [^ 



ROW 
DECODER 



x2 ^ 

DO 1>- 

MODE ^ 

D1 

A20 

QO 

So 

Q1 



MEMORY MATRIX 

1024 ROWS X 

4096 COLUMNS 



Vee 

VCC 



11 



INPUT 

DATA 

CONTROL 



COLUMN I/O 



COLUMN DECODER 



A19 A18 A7 A6 A5 A4 A3 A2 A1 AO 



<F 




< 



QO 



|Q3 




TS PACKAGE 

400 MIL TSOP 

CASE TBD 



TB PACKAGE 
400 MIL TAB 
CASE TBD 



PIN ASSIGNMENT 


A10 [ 


1» 


36 


]A1 


A11 [ 


2 


35 


]A2 


A12 t 


3 


34 


]A3 


A13[ 


4 


33 


] A8 


A14[ 


5 


32 


] A19 


S[ 


6 


31 


1 NC 


D0[ 


7 


30 


] D3/A20 


Q0[ 


8 


29 


] Q3/QT 


vcci 


9 


28 


1 Vee 


Vee[ 


10 


27 


]vcc 


Q1/Q0[ 


11 


26 


] Q2/Q1 


D1/M0DE [ 


12 


25 


] D2/D1 


w[ 


13 


24 


] NC 


AO [ 


14 


23 


] A9 


A15[ 


15 


22 


] A4 


A16C 


16 


21 


] A5 


A17C 


17 


20 


]A6 


A18C 


18 


19 


]A7 











PIN NAMES 



AG - A20 Address Inputs 

S Chip Select 

QO - Q3 Data Output 

NC No Connection 

Vcc Ground 



W Write Enable 

DO- D3 Data Input 

QO and OT Data Output 

Vee Power Supply 

Mode . . Reconfigures for x2 Operation 



This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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MOTOROLA FAST SRAM DATA 



TRUTH TABLE (X = Don't Care) 



s 


W 


Mode 


Config 


Operation 


Data 


Output 


Current 


H 


X 


X 


X 


Not Enabled 


X 


L 


- 


L 


H 


H/L 


x4 


Read 


X 


Q 


"EE 


L 


L 


H/L 


x4 


Write 


X 


L 


lEE 


L 


H 


vee 


x2 


Read 


X 


Q 


lEE 


L 


L 


Vee 


x2 


Write 


X 


L 


"EE 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Vee Pi" Potential (to Ground) 


Vee 


- 7.0 to + 0.5 


V 


Voltage Relative to Vcc 'or Any Pin 
Except Vee 


Vin.Vout 


Vee -0.5 to +0.5 


V 


Output Current (per I/O) 


'out 


-50 


mA 


Power Dissipation 


Pd 


2.0 


W 


Temperature Under Bias 


Tbias 


-30to + 85 


°C 


Operating Temperature 


Ta 


to + 70 


"C 


Storage Temperature — Plastic 


fstg 


-55 to + 125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to the OPERATING CONDI- 
TIONS. Exposure to higher than recommended voltages for extended periods of 
time could affect device reliability. 



This device contains circuitry to protect 
the inputs against damage due to high static 
voltages or electric fields; however, it is ad- 
vised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to these high 
impedance circuits. 

This BiCMOS memory circuit has been 
designed to meet the dc and ac specifica- 
tions shown in the tables, after themnal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed cir- 
cuit board and transverse air flow of at least 
500 linear feet per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = V, Vee = - 5.2 V ± 5%, Ta = to + 70°C, unless Otherwise Noted) 



DC OPERATING CONDITIONS AND SUPPLY CURRENTS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vee 


-5.46 


-5.2 


-4.94 


V 


Input High Voltage 


V|H 


-1165 


- 


-880 


mV 


Input Low Voltage 


V|L 


-1810 


- 


-1475 


mV 


Mode Select for 2Meg x 2 Configuration 


Vmi 


Vee 


Vee 


Vee + 0.5 


V 


Mode Select for 1 Meg x 4 Configuration 


VM2 


Vee + 1-5 


V|l/V|h 


-0.88 


V 


Output High Voltage 


VOH 


-1025 


- 


-880 


mV 


Output Low Voltage 


Vol 


-1810 


- 


-1620 


mV 


Input Low Current 


l|L 


-50 


- 


- 


HA 


Input High Current 


l|H 


- 


- 


220 


HA 


Chip Select Input Low Current 


l|L(CS) 


0.5 


- 


170 


jiA 


Operating Power Supply Current: AVAV = 20 ns (All Outputs Open) 


iee 


- 


- 


-195 


mA 


Quiescent Power Supply Current: fg = MHz 
(All Inputs and Outputs Open) 


'EEC 


— 


— 


-150 


mA 


Voltage Compensation (Vqih) 


AVoh/AVee 


± 35 mVA/ @ - 4.94 to - 5.46 


Voltage Compensation (Vql) 


AVql/AVee 


± 60 mVA/ @ - 4.94 to - 5.46 



RISE/FALL TIME REQUIREMENTS 



Parameter 


Symbol 


Test Condition 


Min 


Typ 


Max 


Unit 


Output Rise Time 


tr 


20% to 80% 


0.5 


1.0 


1.5 


ns 


Output Fall Time 


tf 


20% to 80% 


0.5 


1.0 


1.5 


ns 
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CAPACITANCE (f = 1.0 MHz. Ta = aS'C, Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 




Address and Data 
S,W 


Cin 
Cck 


3.5 
4 


7 
7 ■ 


PF 


Output Capacitance 




Q 


Cout 


4 


8 


PF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vee = - 5.2 V ± 5%, Vcc = V, Ta = to +70''C, Unless Otherwise Noted) 



Input Pulse Levels - 1 .7 V to - 0.9 V (See Figure 1 ) 

Input Rise/Fall Time 1 ns 

Input Timing Measurement Reference Level 50% 



Output Timing Measurement Reference Level . . Vqh = - 1165 mV 

Vol = - 1475 mV 
Output Load (AC Test Circuit) See Figure 2 



READ CYCLE TIMING (See Notes 1 and 2) 



Parameter 


Symbol 


MCM1 01 524-10 


MCM101524-12 


MCM101524-15 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


MIn 


Max 


MIn 


Max 


Read Cycle Time 


tAVAV 


tRC 


10 


- 


12 


- 


15 


- 


ns 


2.3 


Address Access Time 


tAVQV 


tAA 


- 


10 


- 


12 


- 


15 


ns 




Chip Select Access Time 


tSLQV 


♦ACS 


- 


10 


- 


12 


— 


15 


ns 


6 


Select High to Output Low 


tSHQL 


*RCS 





7 ■ 





8 





9 


ns 




Output Hold from Address Change 


tAXQX 


tOH 


4 


- 


4 


- 


4 


- 


ns 




Power Up Time 


tSLIEEH 


tpu 





- 





- 





- 


ns 


4 


Power Down Time 


tSHIEEL 


tpD 


- 


10 


- 


12 


- 


15 


ns 


4 



NOTES: 

1. W is high for read cycle. 

2. Product sensitivites to noise require proper grounding and decoupling of power supplies during read and write cycles. 

3. All read cycle timings are referenced from the last valid address to the first transitioning address. 

4. This parameter is sampled and not 100% tested. 

5. Device is continuously selected (5 i V|l). _ 

6. Addresses valid prior to or coincident with S going low. 



AC TEST CONDITIONS 



80% / 

50%/ 

20% / 



\ 80% 
\ 50% 
\ 20% 



•0.9 V 



■1.7 V 



tfh*- 



tr = Rise Time 
tf = Fall Time 
50% = Timing Reference Levels 



0.1 nF 




I vLI 



Rl = 50 Q 

C|. = 30 pF (Including Scope and Jig) 



Figure 1. Input Levels 



Figure 2. AC Test Circuit 
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MOTOROLA FAST SRAM DATA 



A (ADDRESS) 



A (ADDRESS) 



S (CHIP SELECT) 



Q (DATA OUT) 



SUPPLY CURRENT 



READ CYCLE 1 (See Notes 1,2, and 5) 

tAVAV 



)( 



K 



-'axqx- 



Q (DATA OUT) PREVIOUS DATA VALID 



tmm 



-<AVQV- 



DATA VALID 



READ CYCLE 2 (See Note 6) 
tAVAV 



X 



\ 



lEE 



■ tsLQV- 



-'SHIEEH- 



/ 



K 



/ 



/ 



DATA VALID 



■ »SHQL 



\. 



<SHIEEL- 



V 



E 
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


MCM1 01 524-10 


MCM101524-12 


MCM101 524-15 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


<WC 


10 


- 


12 


- 


15 


- 


ns 


3 


Address Setup Time 


tAVWL 


tAS 


1 


— 


1 


— 


1 


- 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


7 


- 


8 


- 


9 


- 


ns 




Write Pulse Width 


tWLWH 
tWLSH 


twp 


7 


— 


8 


— 


9 


— 


ns 




Data Valid to End of Write 


tDVWH 


tDW 


7 


- 


8 


- 


9 


- 


ns 




Data Hold Time 


tWHDX 


tDH 


1 


— 


1 


— 


1 


- 


ns 




Write High to Output Active 


tWHQX 


tow 


4 


- 


4 


- 


4 


- 


ns 


4 


Write High to Output Valid 


tWHQV 


tAW 


- 


11 


- 


13 


- 


16 


ns 




Write Recovery Time 


tWHAX 


tWR 


1 


- 


1 


- 


1 


- 


ns 




Write Low to Output Low 


tWLQL 


tws 





7 





8 





9 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of S low and W low. 

2. Product sensitivltes to noise require proper grounding and decoupling of power supplies during read and write cycles. 

3. All write cycle timings are referenced from the last valid address to the first transitioning address. 

4. This parameter is sampled and not 1 00% tested. 



A (ADDRESS) 



S (CHIP SELECT) 



D (DATA I 



W (WRITE ENABLE) 



Q (DATA OUT) 



\ 



WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3) 

• tAVAV 



)C 



ADDRESS VALID 



■tAVWH- 



•>AVWL- 



xxxxxxxxxxx 



/ 



-tWLSH- 



-• tWHAX- 



)( 



DATA VALID 



tWLQL- 



-tDVWH- 



tWLWH- 



\ 



tWHQX- 



-tWHDX 



L 



■ tWHQV- 



~mm 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 2 (S Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


MCM1 01 524-10 


MOM 101 524-1 2 


MCM101 524-15 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


10 


- 


12 


- 


15 


- 


ns 


3 


Address Setup Time 


'AVSL 


tAS 


1 


- 


1 


— 


1 


— 


ns 




Address Valid to End of Write 


tAVSH 


Uw 


7 


— 


8 


- 


9 


- 


ns 




Write Pulse Width 


tSLSH 
tSLWH 


tew 


7 


— 


8 


— 


9 


— 


ns 




Data Valid to End of Write 


<DVSH 


•dw 


7 


- 


8 


- 


9 


- 


ns 




Chip Select Set-Up Time 


tSLWL 


<cs 





- 





- 





- 


ns 




Data Hold Time 


tSHDX 


tDH 


1 


— 


1 


- 


1 


- 


ns 




Write Recovery Time 


'SHAX 


tWR 


1 


- 


1 


- 


1 


- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of S low and W low. 

2. Product sensltivites to noise require proper grounding and decoupling of power supplies during read and write cycles. 

3. All write cycle timings are referenced from the last valid address to the first transitioning address. 



A (ADDRESS) 



S (CHIP SELECT) 



D (DATA IN) 



W (WRITE ENABLE) 



'AVSL- 



WRITE CYCLE 2 (S Controlled, See Notes 1 and 2) 
'AVAV 



-'AVSH- 



)( 



\ 



-'SLSH- 



7 



-'DVSH- 



)( 



-tSHAX 



DATA VALID 



-'SHDX 



XEXEXXXS 



tSLWL- 



-'SLWH- 



\ 



/ 



Q (DATA OUT) 
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ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 



101.524 X2( XX 



t 



Shipping Method (Blanl< = Rails) 

Speed (10 = 10 ns, 12 = 12 ns, 15 = 15 ns) 

Package (TS = TSOP, TB = TAB) 



Full Part Numbers — MCM 101 524TS10 MCM101524TB10 
MCM101524TS12 MCM101524TB12 
MCM101524TS15 MCM101524TB15 
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MOTOROLA FAST SRAM DATA 



CMOS Fast Static RAMs 

3.3 Volt Supply 

MCM62V06D 3-27 

5 Volt Supply 

MCM6205C 3-3 

MCM6205D 3-9 

MCM6206C 3-15 

MCM6206D 3-21 

MCM6208C 3-33 

MCM6209C 3-39 

MCM6226A 3-45 

MCM6226B 3-51 

MCM6227A 3-58 

MCM6227B 3-64 

MCM6229A 3-71 

MCM6229B 3-77 

MCM6246 3-84 

MCM6249 3-90 

MCM6264C 3-96 

MCM6265C 3-102 

MCM6287B 3-108 

MCM6288C 3-115 

MCM62996 3-121 



MOTOROLA FAST SRAM DATA CHAPTER 3 

3-1 



1 



CHAPTER 3 MOTOROLA FAST SRAM DATA 

3-2 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



32K X 9 Bit Fast Static RAM 

The MCM6205C is fabricated using Motorola's high-performance silicon-gate CMOS 
technology. Static design eliminates the need for external clocks or timing strobes, 
white CMOS circuitry reduces power consumption and provides for greater reliability. 

This device meets JEDEC standards for functionality and pinout, and is available in 
plastic dual-in-line and plastic small-outline J-leaded packages. 

• Single 5 V ± 1 0% Power Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• Fast Access Times: 15,17, 20, 25 and 35 ns 

• Equal Address and Chip Enable Access Times 

• Output Enable (G) Feature for Increased System Flexibility and to Eliminate Bus 
Contention Problems 

• Low Power Operation: 1 40 - 1 70 mA Maximum AC 

• Fully TTL Compatible — Three State Output 



DQO7 
DQ8- 






A1 

A3 

A6 

A7 1>= 

A9 D^ 

A10 D^ 

All 1^ 







BLOCK DIAGRAM 



ROW 
DECODER 



MEMORY MATRIX 

256 ROWS X 
128x9 COLUMNS 



INPUT 

DATA 

CONTROL 



vcc 
vss 



COLUMN I/O 



COLUMN DECODER 



^^^^^^^ 



AO A2 A5 A8 A12 A13 A14 



5h- 



MCM6205C 



^ 



J PACKAGE 

300 MIL SOJ 

CASE 857 



PIN ASSIGNMENT 


NC [ 


1* 32 


]vcc 


NC [ 


2 31 


] A14 


A8 [ 


3 30 


]E2 


A7[ 


4 29 


] W 


A6[ 


5 28 


] A13 


A5[ 


6 27 


] A9 


A4 [ 


7 26 


] A10 


A3[ 


8 25 


] All 


A2[ 


9 24 


]G 


Al[ 


10 23 


] A12 


A0[ 


11 22 


]ET 


DQ0[ 


12 21 


] DQ8 


DQ1 [ 


13 20 


] DQ7 


DQ2[ 


14 19 


] DQ6 


DQ3 [ 


15 18 


] DQ5 


vsst 


16 17 


] DQ4 









PIN NAMES 

AO - A14 Address Input 

DQO - DQ8 . . . Data Input/Data Output 

W Write Enable 

G Output Enable 

E1,E2 Chip Enable 

NC No Connection 

Vcc Power Supply (+ 5 V) 

Vss Ground 
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TRUTH TABLE (X = Don't Care) 



IT 


E2 


G 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 


X 


X 


X 


Not Selected 


ISB1.ISB2 


High-Z 


— 


X 


L 


X 


X 


Not Selected 


•SB1.ISB2 


High-Z 


— 


L 


H 


H 


H 


Output Disabled 


"CCA 


High-Z 


— 


L 


H 


L 


H 


Read 


'CCA 


Dout 


Read Cycle 


L 


H 


X 


L 


Write 


'CCA 


High-Z 


Write Cycle 



ABSOLUTE MAXIMUM RATINGS 



1 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss For Any Pin 
Except Vcc 


Vjn.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current 


•out 


±20 


mA 


Power Dissipation 


pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°c 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature — Plastic 


Tstg 


-55 to +125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance cir- 
cuit. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown In the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear 
feet per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V + 10%, Ta = to 70°C. Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0-3" 


V 


Input Low Voltage 


V|L 


-0.5* 


— 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width s 20 ns) 
** V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2.0 V ac (pulse width s 20 ns) 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'ikg(i) 


- 


±1 


HA 


Output Leakage Current (ET = V|h or G = V|h or E2 = V|l, Vout = to Vcc) 


"ikg(O) 


- 


±1 


HA 


Output High Voltage (Iqh = - ^0 "tiA) 


VOH 


2.4 


- 


V 


Output Low Voltage (Iql = 80 mA) 


Vol 


- 


0.4 


V 



POWER SUPPLY CURRENTS 



Parameter 


Symbol 


- 15 


-17 


-20 


-25 


-35 


Unit 


AC Active Supply Current (lout = mA, Vcc = "^^x, f = f^ax) 


'CCA 


170 


160 


155 


145 


140 


mA 


AC Standby Current (ET = V|h. or E2 = V|l, Vcc = Max. ♦ = 'max) 


'SBI 


50 


45 


45 


40 


40 


mA 


CMOS Standby Current (Vcc = Max, f = MHz, IT > Vcc - 0.2 V or 
E2 i Vss + 0-2 V, Vjn ^ Vss + 0.2 V, or s Vcc - 0.2 V) 


>SB2 


20 


20 


20 


20 


20 


mA 
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MOTOROLA FAST SRAM DATA 



CAPACITANCE (f = 1 MHz, dV = 3 V, Ta = 25°C, Periodically sampled rather than 100% tested) 



Characteristic 


Symbol 


Max 


Unit 


Address Input Capacitance 


Cin 


6 


PF 


Control Pin Input Capacitance (ET, E2, G, W) 


Cin 


8 


PF 


I/O Capacitance 


C|/0 


8 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + yO'C, unless Otherwise Noted) 

Input Timing Measurement Reference Level 1 .5 V Output Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V Output Load Figure 1 A Unless Othenwise Noted 

Input Rise/Fall Time 5 ns 

READ CYCLE (See Notes 1 and 2) 



Parameter 


Symbol 


-15 


-17 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


15 


- 


17 


- 


20 


- 


25 


- 


35 


- 


ns 


3 


Address Access Time 


tAVQV 


tAA 


- 


15 


- 


17 


- 


20 


- 


25 


— 


35 


ns 




Enable Access Time 


•elqv 


tACS 


- 


15 


- 


17 


- 


20 


- 


25 


- 


35 


ns 


4 


Output Enable Access Time 


tQLQV 


tOE 


- 


8 


- 


9 


- 


10 


- 


12 


- 


15 


ns 




Output Hold from Address 
Change 


tAXQX 


tOH 


4 


— 


4 


— 


4 


— 


4 


— 


4 


— 


ns 




Enable Low to Output Active 


tELQX 


tCLZ 


4 


- 


4 


- 


4 


- 


4 


- 


4 


- 


ns 


5,6,7 


Enable High to Output High-Z 


tEHQZ 


tCHZ 





8 





8 





9 





10 





11 


ns 


5,6,7 


Output Enable Low to Output 
Active 


IQLOX 


tOLZ 





— 





— 





— 





— 





— 


ns 


5,6,7 


Output Enable High to Output 
High-Z 


tQHQZ 


tOHZ 





7 





8 





8 





10 





11 


ns 


5,6,7 


Power Up Time 


tELICCH 


tpu 





— 





— 





— 





- 





- 


ns 




Power Down Trme 


tEHiCCL 


tPD 


- 


15 


- 


17 


- 


20 


- 


25 


- 


35 


ns 





NOTES: 

1 . W_is high for read cycle. _ _ 

2. eT and E2 are represented by E in this data sheet. E2 is of opposite polarity to E. 

3. Ail timings are referenced from the last valid address to the first transitioning address. 

4. Addresses valid prior to or coincident with E going low. 

5. At any given voltage and temperature, t^HOZ (max) is less than IelOX (friin). and tQHQZ (max) is less than Iglqx (min), both for a given 
device and from device to device. 

6. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

7. This parameter is sampled and not 1 00% tested. _ 

8. Device is continuously selected (ET = V|l, E2 = Vm, G = V|l). 



AC TEST LOADS 



OUTPUT Q 



Zo= son 



+ 5V 




480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter, input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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READ CYCLE 1 (See Note 8) 



A (ADDRESS) 



Q (DATA OUT) 



)( 



•avav 



tAXQX 



PREVIOUS DATA VALID 



xxxxxxx 



'AVQV 



t 



DATA VALID 



A (ADDRESS) 

E (CHIP ENABLE) 
G (OUTPUT ENABLE) 

Q (DATA OUT) 



SUPPLY 
CURRENT 'SB- 



READ CYCLE 2 (See Note 4) 
tAVAV - 



)( 



• tAVQV 






*- tELOX 



HIGHZ 



'ELICCH 



'ELQV 



■ 'GLQX 



'GLQV 



txxxxi 



/ 



1 



''^"♦-'EHQZ-*! 

7^ 



-'GHQZ-* 



DATA VALID 



HIGHZ 



u 



tEHICCL ■ 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 1 (W Controlled, See Notes 1,2, and 3) 



Parameter 


Symbol 


-15 


-17 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Tinne 


tAVAV 


twc 


15 


- 


17 


- 


20 


- 


25 


- 


35 


- 


ns 


4 


Address Setup Time 


tAVWL 


tAS 





- 





- 





- 





- 





- 


ns 




Address Valid to End of 
Write 


tAVWH 


tAW 


12 


— 


14 


— 


15 


— 


20 


— 


30 


— 


ns 




Write Pulse Width 


tWLWH. 
tWLEH 


twp 


12 


— 


14 


— 


15 


— 


20 


— 


30 


— 


ns 




Write Pulse Width, 
GHigh 


tWLWH. 
tWLEH 


twp 


10 


— 


11 


— 


12 


— 


15 


— 


20 


— 


ns 


5 


Data Valid to End of 
Write 


tDVWH 


tDW 


7 


— 


8 


— 


8 


— 


10 


— 


12 


— 


ns 




Data Hold Time 


tWHDX 


<DH 





- 





- 





- 





- 





- 


ns 




Write Low to Output 
High-Z 


tWLQZ 


twz 





7 





8 





8 





10 





11 


ns 


6,7,8 


Write High to Output 
Active 


tWHQX 


<0W 


4 


— 


4 


— 


4 


— 


4 


— 


4 


— 


ns 


6,7,8 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. ETand E2 are represented by E in thjs data sheet. E2 is of opposite polarity to E. 

3. If G goes low coincident with or after W goes low, the output will remain in a high impedance state. 

4. Airtimings are referenced from the last valid address to the first transitioning address. 

5. If G > V|H, the output will remain in a high impedance state. 

6. At any given voltage and temperature, twLOZ (max) is less than twnQX (min), both for a given device and from device to device. 

7. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

8. This parameter is sampled and not 100% tested. 





WRITE CYCLE 1 


(W Contro 
— <AVAV 


led, See Notes 1 , 2, and 3) 












A (ADDRESS) \ 


( )( 






— lAVWH 








* 


* 


^ 


T 'WHAX 


E (CHIP ENABLE) 


\ 




7 


L 






, 


» 












W (WRITE ENABLE) 


s 


\ 


/ 


r~ 




^^ 'AVVVL - 




* 'dvwh * 




" 'WHDX 


--- XXXXXXXXXXXX) 


f DATA VALID if 


XXXXXXX) 


■ 






Q (DATA OUT) "'°"^ AAAA 


HIGHZ 




■ twHr- 






\AA 


A/ 








\A/\/\/ 



MOTOROLA FAST SRAM DATA 
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 



1 



Parameter 


Symbol 


-15 


-17 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


15 


- 


17 


- 


20 


- 


25 


- 


35 


- 


ns 


3 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 





- 





- 


ns 




Address Valid to End of 
Write 


tAVEH 


tAW 


12 


— 


14 


— 


15 


— 


20 


— 


25 


— 


ns 




Enable to End of Write 


tELEH. 
tELWH 


tew 


10 


— 


11 


— 


12 


— 


15 


— 


25 


— 


ns 


4,5 


Data Valid to End of 
Write 


tDVEH 


tDW 


7 


— 


8 


— 


8 


— 


10 


— 


11 


— 


ns 




Data Hold Time 


tEHDX 


<DH 





- 





- 





- 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. El and E2 are represented by E in this data sheet. E2 Is of opposite polarity to E. 

3. All timings are referenced from the last valid address to the first transitioning address. 

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance state. 

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance state. 



WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 
'AVAV 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



)( 



tAVEH 



\ 



tAVEL 



/ 



tELEH 

•elwh 



tWLEH 



\ 



D (DATA I 



xmmmxmmmK 



tDVEH 



)( 



tEHAX 



/ 



DATA VALID 



tEHDX 



MXXS 



Q (DATA OUT). 



HIGHZ 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 6205C X XX XX 



Motorola Memory Prefix 
Part Number 



"L 



Full Part Numbers— MCM6205CJ15 
MCM6205CJ17 
MCM6205CJ20 
MCM6205CJ25 
MCM6205CJ35 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 

Speed(15 = 15ns, 17 = 17ns, 20 = 20ns, 

25 = 25 ns, 35 = 35 ns) 

Package (J = 300 mil SOJ) 

MCM6205CJ15R2 
MCM6205CJ17R2 
MCM6205CJ20R2 
MCM6205CJ25R2 
MCM6205CJ35R2 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 
SEMICONDUCTOR 

TECHNICAL DATA 



32K X 9 Bit Fast Static RAI\/I 

The MCM6205D is fabricated using Motorola's high-performance silicon-gate CMOS 
technology. Static design eliminates the need for external clocks or timing strobes, 
while CMOS circuitry reduces power consumption and provides for greater reliability. 

This device meets JEDEC standards for functionality and pinout, and is available in 
a plastic small-outline J-leaded package. 

• Single 5 V ± 1 0% Power Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• Fast Access Times: 1 5, 20, and 25 ns 

• Equal Address and Chip Enable Access Times 

• Output Enable (G) Feature for Increased System Flexibility and to Eliminate Bus 
Contention Problems 

• Low Power Operation: 130-140 mA Maximum AC 

• Fully TTL Compatible — Three State Output 



DQO- 
DQ8- 






A1 

A3 

A4 D^ 

A6 

A7 [>= 

A9 D^ 

A10 l;^=z 

All 1^= 







BLOCK DIAGRAM 



ROW 
DECODER 



MEMORY MATRIX 

256 ROWS X 
128x9 COLUMNS 



INPUT 

DATA 

CONTROL 



vcc 
vss 



MCM6205D 



^ 



J PACKAGE 

300 MIL SOJ 

CASE 857 



COLUMN I/O 



COLUMN DECODER 



^^^^^^^ 



AO A2 A5 AS A12 A13 A14 



- 1 • 



PIN ASSIGNMENT 


NC [ 


1« 32 


]vcc 


NCL 


2 31 


] A14 


A8[ 


3 30 


]E2 


A7[ 


4 29 


]W 


A6[ 


5 28 


] A13 


A5[ 


6 27 


] A9 


A4[ 


7 26 


] A10 


A3[ 


8 25 


] All 


A2[ 


9 24 


]G 


Al[ 


10 23 


] A12 


AO [ 


11 22 


]ET 


DQ0[ 


12 21 


] DQ8 


DQ1 [ 


13 20 


] DQ7 


DQ2[ 


14 19 


] DQ6 


DQ3 [ 


15 18 


] DQ5 


Vsst 


16 17 


] DQ4 









PIN NAMES 

AO - A14 Address Input 

DQO - DQ8 . . . Data input/Data Output 

W Write Enable 

G_ Output Enable 

E1,E2 Chip Enable 

NC No Connection 

Vcc Power Supply (+ 5 V) 

Vss Ground 



MOTOROLA FAST SRAM DATA 
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TRUTH TABLE (X = Don't Care) 








IT 


E2 


G 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 
X 

L 
L 
L 


X 

L 
H 
H 
H 


X 
X 

H 
L 
X 


X 
X 

H 
H 

L 


Not Selected 

Not Selected 

Output Disabled 

Read 

Write 


ISB1.ISB2 
■SB1<ISB2 

"CCA 

'CCA 

'CCA 


High-Z 
High-Z 
High-Z 

Dout 
High-Z 


Read Cycle 
Write Cycle 



ABSOLUTE MAXIMUM RATINGS 



1 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


-0.5 to + 7.0 


V 


Voltage Relative to Vss For Any Pin 
Except Vcc 


Vln.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current 


'out 


±20 


mA 


Power Dissipation 


pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°c 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature ^Plastic 


Tstg 


-55 to +125 


X 



NOTE: Pemianent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance cir- 
cuit. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear 
feet per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


iVIax 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


VlH 


2.2 


- 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


— 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width S 20 ns) 
** V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 20 V ac (pulse width S 20 ns) 



DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'ikg(i) 


- 


±1 


HA 


Output Leakage Current (ET = V|h or G = V|h or E2 = V|l, Vout = to Vcc) 


"ikg(O) 


- 


±1 


HA 


Output High Voltage (Iqh = - 4-0 mA) 


VOH 


2.4 


— 


V 


Output Low Voltage (Iql = 8.0 mA) 


Vol 


- 


0.4 


V 


POWER SUPPLY CURRENTS 


Parameter 


Symbol 


-15 


-20 


-25 


Unit 


AC Active Supply Current (IquI = mA, Vcc = Max, f = fmax) 


'CCA 


140 


135 


130 


mA 


AC Standby Current (ET = V|h. or E2 = V|l. Vcc = Max, f = fmax) 


>SB1 


40 


40 


35 


mA 


CMOS Standby Current (Vcc = Max, f = MHz, IT s Vcc " 0.2 V or 
E2 ^ Vss + 0.2 V, V|n s Vss + 0.2 V, or S Vcc - 0.2 V) 


"SB2 


20 


20 


20 


mA 
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MOTOROLA FAST SRAM DATA 



CAPACITANCE (f = 1 MHz, dV = 3 V, Ta = 25°C, Periodically sampled rather than 100% tested) 



Characteristic 


Symbol 


IVIax 


Unit 


Address Input Capacitance 


Cm 


6 


PF 


Control Pin Input Capacitance (ET, E2, G, W) 


Cm 


8 


PF 


I/O Capacitance 


C|/0 


8 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1.5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 5 ns 

READ CYCLE (See Notes 1 and 2) 



Output Timing Measurement Reference Level 1.5 V 

Output Load Figure 1A Unless Otherwise Noted 



Parameter 


Symbol 


MCM6205D-15 


MCM6205D-20 


MCM6205D-25 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


15 


- 


20 


- 


25 


- 


ns 


3 


Address Access Time 


tAVQV 


tAA 


- 


15 


- 


20 


- 


25 


ns 




Enable Access Time 


tELQV 


tACS 


— 


15 


- 


20 


— 


25 


ns 


4 


Output Enable Access Time 


tQLQV 


tOE 


- 


8 


- 


10 


- 


12 


ns 




Output Hold from Address Change 


tAXQX 


tOH 


4 


- 


4 


- 


4 


- 


ns 




Enable Low to Output Active 


tELQX 


tCLZ 


4 


- 


4 


- 


4 


- 


ns 


5.6,7 


Enable High to Output High-Z 


tEHQZ 


tCHZ 





8 





9 





10 


ns 


5.6.7 


Output Enable Low to Output Active 


<GLQX 


tOLZ 





- 





- 





- 


ns 


5,6,7 


Output Enable High to Output High-Z 


tQHQZ 


tOHZ 





7 





8 





10 


ns 


5.6,7 


Power Up Time 


^ELICCH 


tpu 





- 





- 





- 


ns 




Power Down Time 


tEHICCL 


tpD 


- 


15 


- 


20 


- 


25 


ns 





NOTES: 

1 . W_is high for read cycle. 

2. El and E2 are represented by E in this data sheet. E2 is of opposite polarity to E. 

3. All timings are referenced from the last valid address to the first transitioning address. 

4. Addresses valid prior to or coincident with E going low. 

5. At any given voltage and temperature, tgHOZ (max) is less than tgLQX (finin)p and tQHQZ (max) is less than tQLQX (min), both for a 
given device and from device to device. 

6. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

7. This parameter is sampled and not 100% tested. 

8. Device is continuously selected (El = V|l, E2 = V|h. G = V|l). 



AC TEST LOADS 



OUTPU 



'^ 



Zo= son 



-^ < son 



OUTPUT - 



255 n 



Vl=1.5V 



+ 5V 



Figure 1A 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 B 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 
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READ CYCLE 1 (See Note 8) 



A (ADDRESS) 



Q (DATA OUT) 



)( 



tAVAV 



tAXQX 



PREVIOUS DATA VALID 



w^mi 



tAVQV 



X 



DATA VALID 



a 



A (ADDRESS) 

E (CHIP ENABLE) 
G (OUTPUT ENABLE) 

Q (DATA OUT) 



SUPPLY 
CURRENT 'SB- 



READ CYCLE 2 (See Note 4) 
tAVAV - 



)( 



<AVQV 






HIGHZ 



tELICCH 



tELQV 



'ELQX 



• tQLQX -♦ 



'GLQV 



KEXXXI 



/ 



X 






*-<GHQ2-* 



DATA VALID 



u 



) 



HIGHZ 



'EHICCL • 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3) 



Parameter 


Symbol 


MCM6205D-15 


MCM6205D-20 


MCM6205D-25 


Units 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


two 


15 


- 


20 


- 


25 


- 


ns 


4 


Address Setup Time 


tAVWL 


tAS 





— 





— 





- 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


12 


- 


15 


- 


20 


- 


ns 




Write Pulse Width 


<WLWH. 
tWLEH 


twp 


12 


— 


15 


— 


20 


— 


ns 




Write Pulse Widtti, G High 


tWLWH. 
tWLEH 


twp 


10 


— 


12 


— 


15 


— 


ns 


5 


Data Valid to End of Write 


tDVWH 


tow 


7 


- 


8 


- 


10 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





— 





— 





- 


ns 




Write Low to Output High-Z 


•WLQZ 


twz 





7 





8 





10 


ns 


6,7.8 


Write High to Output Active 


tWHQX 


tow 


4 


- 


4 


- 


4 


- 


ns 


6,7,8 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 


ns 





NOTES: _ _ 

1 . Awrite occurs during the overtap of E low and W low. _ 

2. E1_and E2 are represented by E in th^s data sheet. E2 is of opposite polarity to E. 

3. If G goes low coincident with or after W goes low, the output will remain in a high impedance state. 

4. AlUimings are referenced from the last valid address to the first transitioning address. 

5. If G > ViH, the output will remain in a high impedance state. 

6. At any given voltage and temperature, twLQZ (max) is less than twHQX (min), both for a given device and from device to device. 

7. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

8. This parameter is sampled and not 100% tested. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



X 



WRITE CYCLE 1 (W Controlled, See Notes 1 , 2, and 3) 

tAVAV 



•avwh 



\ 



'avwl 



\ 



•WLWH 
tWLEH 



D (DATA I 



mxmmm 



tDVWH * 



)( 



•WHAX 



/ 



/ 



*-tWHDX 



DATA VALID 



tWLQZ 



Q (DATA OUT) 



HIGHZ 



<XXX) 



tmmy.) 



HIGHZ 



tWHQX 



^XXX> 



MOTOROLA FAST SRAM DATA 
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 



El 



Parameter 


Symbol 


MCM6205D-15 


MCM6205D-20 


MCM6205D-25 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


15 


- 


20 


- 


25 


- 


ns 


3 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 


ns 




Address Valid to End of Write 


UVEH 


tAW 


12 


— 


15 


— 


20 


- 


ns 




Enable to End of Write 


tELEH. 
tELWH 


tew 


10 


— 


12 


— 


15 


— 


ns 


4,5 


Data Valid to End of Write 


»DVEH 


tDW 


7 


- 


8 


- 


10 


- 


ns 




Data Hold Time 


«EHDX 


tDH 





- 





- 





- 


ns 




Write Recovery Time 


^EHAX 


tWR 





— 





— 





— 


ns 





NOTES: _ _ 

1 . Awrite occurs during the overlap of E low and W low. 

2. El and E2 are represented by E in this data sheet. E2 is of opposite polarity to E. 

3. All timings are referenced from the last valid address to the first transitioning address. 

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance state. 

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance state. 



WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



)( 



lAVAV 



'AVEH 



\ 



'AVEL 



/ 



tELEH 
'ELWH 



tWLEH 



\ 



tDVEH 



/ 



DATA VALID 



)( 



>« ^ 



'EHAX 



tEHDX 



Kmm 



Q (DATA OUT) 



HIGHZ 



ORDERING INFORMATION 
(Order by Full Fart Number) 



Motorola Memory Prefix 
Part Number 



MCM 



MPM 6205D ^ ^ XX 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 
Speed (15 = 15 ns, 20 = 20 ns, 25 = 25 ns) 

Package {J = 300 mil SOJ) 



Full Part Numbers — MCM6205DJ15 
MCM6205DJ20 
MCM6205DJ25 



MCM6205DJ15R2 
MCM6205DJ20R2 
MCM6205DJ25R2 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



32K X 8 Bit Fast Static RAIVI 

The MCM6206C is fabricated using Motorola's high-performance silicon-gate CMOS 
technology. Static design eliminates the need for external clocks or timing strobes, 
while CMOS circuitry reduces power consumption and provides for greater reliability. 

This device meets JEDEC standards for functionality and pinout, and is available in 
plastic dual-in-line and plastic small-outline J-leaded packages. 

• Single 5 V ± 1 0% Power Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• Fast Access Times: 15, 17; 20, 25 and 35 ns 

• Equal Address and Chip Enable Access Times 

• Output Enable (G) Feature for Increased System Flexibility and to Eliminate Bus 
Contention Problems 

• Low Power Operation: 1 35 - 1 65 mA Maximum AC 

• Fully TTL Compatible — Three State Output 



A6- 






A7- 



A8 1^ 

A9 D^ 

All — i:a= 



DQQ — 



DQ7- 



^ 
^ 



-E—vJ 



»a^-y 



BLOCK DIAGRAM 



ROW 
DECODER 



MEMORY MATRIX 

256 ROWS X 
128x8 COLUMNS 



INPUT 

DATA 

CONTROL 



VCC 

vss 



COLUMN I/O 



COLUMN DECODER 



^^^1^ 



AO A2 A5 A10 A12 A13 A14 



1^ 

H 1 • 



MCM6206C 





P PACKAGE 

300 MIL PLASTIC 

CASE 71 OB 



J PACKAGE 
300 MIL SOJ 
CASE 81 OB 



PIN ASSIGNMENT 


AM [ 


1 • 28 


]vcc 


A12 [ 


2 27 


] w 


A7[ 


3 26 


] A13 


A6 [ 


4 25 


]A8 


A5[ 


5 24 


] A9 


A4 [ 


6 23 


] A11 


A3[ 


7 22 


]G 


A2[ 


8 21 


] A10 


Al[ 


9 20 


]E 


AO [ 


10 19 


] DQ7 


DQO [ 


11 18 


] DOS 


DQ1 [ 


12 17 


] DOS 


DQ2 [ 


13 16 


] D04 


vss[ 


14 15 


] DQ3 









PIN NAMES 

AO - A14 Address Input 

DQO - DQ7 . . . Data Input/Data Output 

W Write Enable 

G Output Enable 

E Chip Enable 

Vcc Power Supply (+ 5 V) 

Vgs Ground 
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TRUTH TABLE (X = Don't Care) 



E 


G 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 


X 


X 


Not Selected 


ISB1.'SB2 


High-Z 


- 


L 


H 


H 


Output Disabled 


'CCA 


High-Z 


- 


L 


L 


H 


Read 


'CCA 


Dout 


Read Cycle 


L 


X 


L 


Write 


'CCA 


Higti-Z 


Write Cycle 



ABSOLUTE MAXIMUM RATINGS 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss For Any Pin 
Except Vcc 


Vjn. Vout 


-0.5 to Vcc + 0-5 


V 


Output Current 


'out 


±20 


mA 


Power Dissipation 


Pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


ta 


to + 70 


°C 


Storage Temperature — Plastic 


Tstg 


-55 to +125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for ex- 
tended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance cir- 
cuit. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear 
feet per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ±10%, Ta = to 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


MIn 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


— 


0.8 


V 



* V|L (min) = - 0.5 V dc; V||_ (min) = - 2.0 V ac (pulse width < 20 ns) 
** V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2.0 V ac (pulse width < 20 ns) 

DC CHARACTERISTICS 



Parameter 


Symbol 


MIn 


Max 


Unit 


Input Leakage Current (All Inputs, Vjp = to Vcc) 


'lkg(l) 


- 


±1 


^A 


Output Leakage Current (E = V|h or G = V|h, Vout = to Vcc) 


'lkg(O) 


- 


±1 


iiA 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


V 


Output Low Voltage (Iql = 80 mA) 


Vol 


- 


0.4 


V 



POWER SUPPLY CURRENTS 



Parameter 


Symbol 


-15 


-17 


-20 


-25 


-35 


Unit 


AC Active Supply Current (lout = mA, VcC = ^^^' < = 'max) 


'CCA 


165 


155 


150 


140 


135 


mA 


AC Standby Current (E = V|h, Vcc = '^ax, f = f^ax) 


'SBI 


50 


45 


45 


40 


40 


mA 


CMOS Standby Current (Vcc = '^ax, f = MHz, E > Vcc " 0-2 V 
Vin 2 Vss + 0.2 V, or > Vcc - 0.2 V) 


'SB2 


20 


20 


20 


20 


20 


mA 



CAPACITANCE (f = 1 MHz, dV = 3 V, Ta = 25°C, Periodically sampled rather than 100% tested) 



Characteristic 


Symbol 


Max 


Unit 


Address Input Capacitance 


*^in 


6 


PF 


Control Pin Input Capacitance (E, G, W) 


Cin 


8 


PF 


I/O Capacitance 


C|/0 


8 


pF 
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MOTOROLA FAST SRAM DATA 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 5 ns 

READ CYCLE (See Note 1) 



Output Timing Measurement Reference Level 1.5 V 

Output Load Figure 1A Unless Ot^len^fise Noted 



Parameter 


Symbol 


-15 


-17 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


15 


- 


17 


- 


20 


- 


25 


- 


35 


- 


ns 


2 


Address Access Time 


tAVQV 


<AA 


- 


15 


— 


17 


- 


20 


— 


25 


- 


35 


ns 




Enable Access Time 


tELQV 


*ACS 


- 


15 


- 


17 


- 


20 


- 


25 


- 


35 


ns 


3 


Output Enable Access Time 


tGLOV 


tOE 


- 


8 


- 


9 


- 


10 


- 


12 


- 


15 


ns 




Output Hold from Address 
Change 


tAXQX 


tOH 


4 


— 


4 


— 


4 


— 


4 


— 


4 


— 


ns 


4,5,6 


Enable Low to Output Active 


tELQX 


tCLZ 


4 


— 


4 


— 


4 


— 


4 


- 


4 


- 


ns 


4,5,6 


Enable High to Output High-Z 


tEHQZ 


tCHZ 





8 





8 





9 





10 





11 


ns 


4,5,6 


Output Enable Low to Output 
Active 


tQLQX 


tOLZ 





— 





— 





— 





— 





— 


ns 


4,5,6 


Output Enable High to Output 
High-Z 


IQHQZ 


tOHZ 





7 





8 





8 





10 





11 


ns 


4,5,6 


Power Up Time 


tELICCH 


tpu 





- 





- 





- 





- 





- 


ns 




Power Down Time 


tEHICCL 


tpD 


- 


15 


- 


17 


- 


20 


- 


25 


- 


35 


ns 





NOTES: 

1 . W is high for read cycle. 

2. All timings are referenced from the last valid address to the first transitioning address. 

3. Addresses valid prior to or coincident with E going low. 

4. At any given voltage and temperature, tgHOZ (max) is less than tgLQx (min), and tgHOZ (max) is less than Iglqx (min), both for a given 
device and from device to device. 

5. Transition is measured ±500 mV from steady-state voltage with load of Figure IB. 

6. This parameter is sampled and not 100% jested. 

7. Device is continuously selected (E = V|l, G = V|i_). 



AC TEST LOADS 



Zo= 50Q 



OUTPUT Q 



+5V 




480 fl 



5pF 

(INCLUDING 
SCOPE AND JIG) 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 



MOTOROLA FAST SRAM DATA 
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A (ADDRESS) 



Q (DATA OUT) 



)( 



READ CYCLE 1 (See Note 7) 

'AVAV 



'AXQX 



PREVIOUS DATA VALID 



'AVQV 



X 



DATA VALID 



A (ADDRESS) 



E (CHIP ENABLE) 



G (OUTPUT ENABLE) 



Q (DATA OUT) 



Vcc 
SUPPLY CURRENT 



'CO 



ISB 



READ CYCLE 2 (See Note 3) 



'AVAV 



)( 



X 



*- tELQX 



\ 



HIGHZ 



'ELICCH 



'AVQV ■ 



•elqv 



• 'GLQX 



'GLQV 



^XXXXX 



/ 



X 



•^^'EHOZ-*' 



■•-'GHQZ-* 



DATA VALID 



) 



HIGHZ 



'EHICCL ■ 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


-15 


-17 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


15 


- 


17 


- 


20 


- 


25 


- 


35 


— 


ns 


3 


Address Setup Time 


tAVWL 


tAS 





- 





- 





- 





— 





— 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


12 


- 


14 


- 


15 


- 


20 


- 


30 


- 


ns 




Write Pulse Width 


tWLWH. 
tWLEH 


twp 


12 


— 


14 


— 


15 


— 


20 


— 


30 


— 


ns 




Write Pulse Width, 
GHigh 


tWLWH. 
tWLEH 


twp 


10 


— 


11 


— 


12 


— 


15 


— 


20 


— 


ns 


4 


Data Valid to End of Write 


tDVWH 


•dw 


7 


- 


8 


- 


8 


- 


10 


- 


12 


- 


ns 




Data Hold Time 


tWHDX 


tQH 





- 





- 





- 





- 





- 


ns 




Write Low to Output High-Z 


tWLQZ 


twz 





7 





8 





8 





10 





11 


ns 


5,6,7 


Write High to Output Active 


tWHQX 


tow 


4 


- 


4 


— 


4 


- 


4 


- 


4 


- 


ns 


5,6,7 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. If G goes low coincident with or after W goes low, the output will remain in a high impedance state. 

3. All timings are referenced from the last valid address to the first transitioning address. 

4. If G > V||-|, the output will remain in a high impedance state. 

5. At any given voltage and temperature, ty^/LQz (max) is less than twHQX ("^i"). both for a given device and from device to device. 

6. Transition is measured ±500 mV from steady-state voltage with load of Figure 1 B. 

7. This parameter is sampled and not 100% tested. 



WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 





" WAV 






A (ADDRESS) \ 


( 1 






- IA\ 


1 








/WH » - - 




"r 'WHAX 


E (CHIP ENABLE) 


\ 




; 


^ 






^ t .. ^ 


» 








* 'WLWH ^ 




W (WRITE ENABLE) 


-• — 'avwl *" 


\ 


/ 


r~ 






"• 'DVWH ^ 




" tWHOX 


"-"' XXXXXXXXXXXX^ -v» t 


XXXXXXX) 


'WLQZ r *• 
O(P^TAnMT) HIGHZ A/\/\/\ 


im m 

HIGHZ 


■j-tWHQX 

AA/X/\ 




\AA 


A/ 






VV 


/vv 
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WRITE CYCLE 2 (E Controlled, See Note 1 




























Parameter 


Symbol 


■15 


-17 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


15 


- 


17 


- 


20 


- 


25 


- 


35 


- 


ns 




Address Setup Time 


'AVEL 


tAS 





- 





- 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


12 


- 


14 


- 


15 


- 


20 


- 


25 


- 


ns 




Enable to End of Write 


tELEH. 
tELWH 


tew 


10 


— 


11 


— 


12 


— 


15 


— 


25 


— 


ns 


3,4 


Data Valid to End of Write 


tDVEH 


tDW 


7 


— 


8 


— 


8 


- 


10 


- 


11 


- 


ns 




Data Hold Time 


tEHDX 


»DH 





- 





- 





— 





- 





- 


ns 




Write Recovery Time 


lEHAX 


tWR 





- 





- 





- 





- 





- 


ns 





1 



NOTES: _ _ 

1 . A write occurs during tfie overlap of E low and W low. 

2. All timings are referenced from the last valid address to the first transitioning address. 

3. If E goes low coincident with or after W goes low, the output will remain in a high impedance state. 

4. If E goes high coincident with or before W goes high, the output will remain in a high impedance state. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA IN) 



)( 



WRITE CYCLE 2 (E Controlled, See Note 1) 

'AVAV 



tAVEH 



\ 



'AVEL 



/ 



tELEH 
lELWH 



\ 



tWLEH 



'DVEH 



/ 



DATA VALID 



)( 



-• ^ 



tEHAX 



'EHDX 




Q (DATA OUT) 



HIGHZ 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 6206C X 



Motorola Memory Prefix 
Part Number 



JCX XX 



Full Part Numbers — MCM6206CP1 5 MCM6206CJ 1 5 

MCM62G6CP17 MCM6206CJ17 

MCM6206CP20 MCM6206CJ20 

MCM6206CP25 tyiCM6206CJ25 

MCM6206CP35 MCM6206CJ35 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 

Speed (15 = 15 ns, 17 = 17 ns, 20 = 20 ns, 
25 = 25 ns, 35 = 35 ns) 

Package (P = 300 mil Plastic DIP, J = 300 mil SOJ) 

MCM6206CJ15R2 
MCM6206CJ17R2 
MCM6206CJ20R2 
MCM6206CJ25R2 
MCM6206CJ35R2 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



/Hc|iA uo^gn 



32K X 8 Bit Fast Static RAIVI 

The MCM6206D is fabricated using Motorola's high-performance silicon-gate CMOS 
technology. Static design eliminates the need for external clocks or timing strobes, 
while CMOS circuitry reduces power consumption and provides for greater reliability. 

This device meets JEDEC standards for functionality and pinout, and is available in 
plastic dual-in-line and plastic small-outline J-leaded packages. 

• Single 5 V ± 1 0% Power Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• Fast Access Times: 12, 15, 20, and 25 ns 

• Equal Address and Chip Enable Access Times 

• Output Enable (G) Feature for Increased System Flexibility and to Eliminate Bus 
Contention Problems 

• Low Power Operation: 125 - 140 mA Maximum AC 

• Fully TTL Compatible — Three State Output 






A1 

A3 

A4 DM 

A6 

A7 C^ 

A8 !>=: 

A9 1^= 

All 1^= 



DQO-j- 



DQ7- 



■fci 



-1W~V 



^^ly 



BLOCK DIAGRAM 



ROW 
DECODER 



MEMORY MATRIX 

256 ROWS X 
128x8 COLUMNS 



INPUT 

DATA 

CONTROL 



VCC 

vss 



COLUMN I/O 



COLUMN DECODER 



JJJJJJ^ 



AO A2 A5 A10 A12 A13 A14 



9^ 



— IVIC i \/l6206D 





P PACKAGE 

300 fVIIL PLASTIC 

CASE 71 OB 



J PACKAGE 
300 MIL SOJ 
CASE 810B 



PIN ASSIGNMENT 


A14 [ 


1« 28 


]vcc 


A12 [ 


2 27 


] W 


A7[ 


3 26 


] A13 


A6[ 


4 25 


] A8 


A5[ 


5 24 


] A9 


A4 [ 


6 23 


] All 


A3[ 


7 22 


]G 


A2[ 


8 21 


] A10 


A1[ 


9 20 


]E 


AO [ 


10 19 


] DQ7 


DQO [ 


11 18 


] DQ6 


DQ1 [ 


12 17 


] DQ5 


DQ2 [ 


13 16 


] DQ4 


vssC 


14 15 


] DQ3 









PIN NAMES 

AO - A14 Address Input 

DQO - DQ7 . . . Data Input/Data Output 

W Write Enable 

G Output Enable 

E Chip Enable 

Vcc Power Supply (+ 5 V) 

Vss Ground 



MOTOROLA FAST SRAM DATA 
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TRUTH TABLE (X = Don't Care) 



E 


G 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 


X 


X 


Not Selected 


ISB1.ISB2 


High-Z 


- 


L 


H 


H 


Output Disabled 


ICCA 


High-Z 


- 


L 


L 


H 


Read 


'CCA 


Dout 


Read Cycle 


L 


X 


L 


Write 


ICCA 


High-Z 


Write Cycle 



ABSOLUTE MAXIMUM RATINGS 



] 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vgs For Any Pin 
Except Vcc 


Vin.Vout 


-0.5 to Vcc + 0-5 


V 


Output Current 


'out 


+ 20 


mA 


Power Dissipation 


Pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


ta 


to + 70 


°C 


Storage Temperature— Plastic 


Tstg 


-55 to +125 


°C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation stiould be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for ex- 
tended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance cir- 
cuit. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear 
feet per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ±10%, Ta = to 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


— 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


— 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width < 20 ns) 
" V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2.0 V ac (pulse width < 20 ns) 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjp = to Vcc) 


'ikg(i) 


- 


±1 


HA 


Output Leakage Current (E = V|h or G = V|h, Vqui = to Vcc) 


'lkg(O) 


- 


+ 1 


HA 


Output High Voltage (Iqh = - 4-0 mA) 


VOH 


2.4 


- 


V 


Output Low Voltage (Iql = 8.0 mA) 


Vol 


- 


0.4 


V 



POWER SUPPLY CURRENTS 



Parameter 


Symbol 


-12 


-15 


-20 


-25 


Unit 


AC Active Supply Current (lout = mA, Vcc = Max, f = f^ax) 


ICCA 


{uo\ 


135 


130 


125 


mA 


AC Standby Current (E = V|h, Vcc = ^^^' ' = ^max) 


ISBI 


40 


35 


35 


30 


mA 


CMOS Standby Current (Vcc = Max, f = MHz, E > Vcc - 0-2 V 
Vin ^ Vss + 0.2 V, or > Vcc " 0-2 V) 


ISB2 


20 


20 


20 


20 


mA 



CAPACITANCE (f = 1 MHz, dV = 3 V, Ta = 25°C, Periodically sampled rather than 1 00% tested) 



Characteristic 


Symbol 


Max 


Unit 


Address Input Capacitance 


Cin 


6 


pF 


Control Pin Input Capacitance (E, G, W) 


Cm 


8 


PF 


I/O Capacitance 


C|/0 


8 


pF 
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MOTOROLA FAST SRAM DATA 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1.5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 5 ns 

READ CYCLE (See Note 1) 



Output Timing Measurement Reference Level 1 .5 V 

Output Load Figure 1A Unless Otherwise Noted 



Parameter 


Symbol 


■12 


-15 


-20 


-25 


Unit 


Notes 


Std 


Alt 


MIn 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


iavav 


tRC 


12 


- 


15 


- 


20 


- 


25 


- 


ns 


2 


Address Access Time 


*AVQV 


'aa 


- 


12 


- 


15 


- 


20 


- 


25 


ns 




Enable Access Time 


tELQV 


'ACS 


- 


(T'^) 


— 


15 


- 


20 


— 


25 


ns 


3 


Output Enable Access Time 


tQLQV 


tOE 


- 


6 


- 


8 


- 


10 


- 


12 


ns 




Output Hold from Address 
Change 


tAXQX 


tOH 


4 

01 


— 


4 


— 


4 


— 


4 


— 


ns 


4,5,6 


Enable Low to Output Active 


tELQX 


tCLZ 


4 


- 


4 


- 


4 


- 


4 


- 


ns 


4,5,6 


Enable High to Output High-Z 


tEHQZ 


tCHZ 





0) 





8 





9 





10 


ns 


4,5,6 


Output Enable Low to Output 
Active 


tQLQX 


kDLZ 










— 





— 





— 


ns 


4,5,6 


Output Enable High to Output 
High-2 


tQHQZ 


tOHZ 





6 





7 





8 





10 


ns 


4,5,6 


Power Up Time 


tELICCH 


tpu 





- 





- 





- 





— 


ns 




Power Down Time 


tEHICCL 


tPD 


- 


12 


- 


15 


- 


20 


- 


25 


ns 





NOTES: 

1 . W is high for read cycle. 

2. All timings are referenced from the last valid address to the first transitioning address. 

3. Addresses valid prior to or coincident with E going low. 

4. At any given voltage and temperature, tgnQz (max) is |ess than Ielqx ('Tiin). and tQHQZ (max) is less than Iqlqx (min), both for a 
given device and from device to device. 

5. Transition is measured ±500 mV from steady-state voltage with load of Figure IB. 

6. This parameter is sampled and not 100% tested. 

7. Device is continuously selected (E = V|l, G = V|l). 



AC TEST LOADS 



Zo= son 



OUTPUT — (Y 



+5V 



480 n 




TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the extemal system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 



MOTOROLA FAST SRAM DATA 
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READ CYCLE 1 (See Note 7) 



A (ADDRESS) 



Q (DATA OUT) 



'AVAV 



)( 



•axqx 



PREVIOUS DATA VALID 



mxxxx 



'AVQV 



X 



DATA VALID 



A (ADDRESS) 



E (CHIP ENABLE) 



G (OUTPUT ENABLE) 



Q (DATA OUT) 



Vcc 
SUPPLY CURRENT 



Ice 



'SB 



READ CYCLE 2 (See Note 3) 
tAVAV - 



)( 



'AVQV- 



\ 

X 



"*- 'ELQX 



HIGHZ 



'ELICCH 



tELQV 



-*- tQLQX 



<GLQV 



/ 



■^*lEHQ7-*' 

7^ 



■♦'GHQZ* 






HIGHZ 



<EHICCL ■ 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 






^ 














Parameter 


Symbol 


-12 


-15 


-20 


-25 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 1 


Min 


Max 


Min 


Max 


Write Cycle Time 


♦avav 


two 


12 


- 


V 


-/ 


20 


- 


25 


- 


ns 


3 


Address Setup Time 


tAVWL 


tAS 





- 


\ 


i 





- 





- 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


10 


- 


'^ 


/ 


15 


- 


20 


- 


ns 




Write Pulse Width 


tWLWH. 
tWLEH 


twp 


5 


— 


(^ 


i 


15 


— 


20 


— 


ns 




Write Pulse Width, 
GHigh 


tWLWH. 
tWLEH 


twP 


10 


— 


10 

1 


\ 


12 


— 


15 


— 


ns 


4 


Data Valid to End of Write 


tQVWH 


tDW 


6 


- 


'/ 


A 


8 


- 


10 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





- 


°y 




\° 


- 





- 


ns 




Write Low to Output High-Z 


tWLQZ 


twz 





6 


/ 


7 





8 





10 


ns 


5,6,7 


Write High to Output Active 


^WHQX 


tow 


© 


- 


/ 


— 


4 


- 


4 


— 


ns 


5,6,7 


Write Recovery Time 


tWHAX 


*WR 


» 


— 


/« 


— 





— 





— 


ns 





NOTES: _ _ K.^ 

1 . A write occurs during the overiap of E low and W low. 

2. If G goes low coincident with or after W goes low, the output will remain in a high impedance state. 

3. All timings are referenced from the last valid address to the first transitioning address. 

4. If G > V|H, the output will remain in a high impedance state. 

5. At any given voltage and temperature, tyvLQZ (max) is less than tyvHQX (min). both for a given device and from device to device. 

6. Transition is measured ±500 mV from steady-state voltage with load of Figure IB. 

7. This parameter is sampled and not 1 00% tested. 





WRITE CYCLE 1 


(W Control 
— <AVAV 


ed. See Notes 1 and 2) 












1 


A (ADDRESS) \ 


( 1 






— tAVWH 








* 


^ 




T~ tWHAX 


E (CHIP ENABLE) 


\ 




; 


t 






^ t,. .. .^ 


» 






4 WLWH * 




W (WRITE ENABLE) 


^ 


\ 


/ 


r~ 




^ 'AVWL "^ 










°-- XXXXXXXXXXXX) 


^ DATA VALID ¥ 


xxxxxxx; 


tWLQZ -1**1 
QfDMACUTl "'^"2 /\/\/\/\ 


1— . 

HIGHZ 


f-tWHQX 




\AA 


A/ 








\/\/\/\? 
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WRITE CYCLE 2 (E Controlled, See Note 1) 



1 



Parameter 


Symbol 


-12 


-15 


-20 


-25 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


12 


- 


15 


- 


20 


- 


25 


- 


ns 




Address Setup Time 


<AVEL 


tAS 





- 





- 





— 





- 


ns 




Address Valid to End of Write 


<AVEH 


tAW 


10 


- 


12 


- 


15 


- 


20 


- 


ns 




Enable to End of Write 


tELEH. 
tELWH 


tew 


9 


— 


10 


— 


12 


— 


15 


— 


ns 


3,4 


Data Valid to End of Write 


tDVEH 


tow 


6 


- 


7 


— 


8 


- 


10 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





- 





- 


ns 




Write Recovery Time 


<EHAX 


tWR 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. All timings are referenced from the last valid address to the first transitioning address. 

3. If E goes low coincident with or after W goes low, the output will remain in a high impedance state. 

4. If E goes high coincident with or before W goes high, the output will remain in a high impedance state. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



)( 



WRITE CYCLE 2 (E Controlled, See Note 1) 

tAVAV 



'AVEH 



\ 



<AVEL 



'ELEH 
'ELWH 



tWLEH 



\ 



:xxxxxxxxxxxxxxxxxxxxy 



'DVEH 



/ 



I 



X 



M »> 



DATA VALID 



tHAX 



'EHDX 



Q (DATA OUT) 



HIGHZ 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 6206D X XX 



Motorola Memory Prefix 
Part Number 



XX 

T 



Full Part Numbers — MCM6206DP1 2 MCM6206DJ1 2 

MCM6206DP15 MCM6206DJ15 

MCM6206DP20 MCM6206DJ20 

MCM6206DP25 MCM6206DJ25 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 

Speed (12 = 12 ns, 15 = 15 ns, 20 = 20 ns, 
25 = 25 ns) 

Package (P = 300 mil Plastic DIP, J = 300 mil SOJ) 

MCM6206DJ12R2 
MCM6206DJ15R2 
MCM6206DJ20R2 
MCM6206DJ25R2 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

32K X 8 Bit 3.3 Volt Fast Static RAI\/I 

The MCM62\/06D is fabricated using Motorola's higli-performance silicon-gate 
CMOS technology. Static design eliminates the need for external clocks or timing 
strobes, while CMOS circuitry reduces power consumption and provides for 
greater reliability. 

This device meets JEDEC standards for functionality and pinout, and is avail- 
able in plastic dual-in-line and plastic small-outline J-leaded packages. 

• Single 3.3 V ± 0.3 V Power Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• Fast Access Times: 20, 25, and 35 ns 

• Equal Address and Chip Enable Access Times 

• Output Enable (G) Feature for Increased System Flexibility and to Eliminate 
Bus Contention Problems 

• Low Power Operation: 50 mA Maximum AC 

• Fully 3.3 V CMOS — - Three State Output 

• 100 ^A Standby Mode 



BLOCK DIAGRAM 




MEMORY MATRIX 

256 ROWS X 
128x8 COLUMNS 



vcc 

VSS 



COLUMN I/O 



COLUMN DECODER 



rwm44 

J An Ao AC Ain A^^ aio ma 



AO A2 A5 A10 A12 A13 A14 






MCM62V06D 





P PACKAGE 

300 MIL PLASTIC 

CASE 710B 



J PACKAGE 
300 MIL SOJ 
CASE 81 OB 



PIN ASSIGNMENT 


A14 [ 


1« 28 


]vcc 


A12 [ 


2 27 


]W 


A7[ 


3 26 


] A13 


A6[ 


4 25 


]A8 


A5[ 


5 24 


] A9 


A4 [ 


6 23 


] All 


A3[ 


7 22 


]G 


A2[ 


8 21 


] A10 


A1[ 


9 20 


]E 


AO [ 


10 19 


] DQ7 


DOO [ 


11 18 


] DQ6 


D01 [ 


12 17 


] DOS 


DQ2 [ 


13 16 


] DQ4 


vsst 


14 15 


] DQ3 









PIN NAMES 

A0-A14 Address Input 

DQ0-DQ7... Data Input/Data Output 

W Write Enable 

G Output Enable 

E Chip Enable 

Vcc Power Supply (+ 3.3 V) 

Vss Ground 



This document contains information on a new product underdevelopment. Motorola reserves the right to change or discontinue this product without notice. 
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TRUTH TABLE (X = Don't Care) 



1 


G 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 

L 
L 
L 


X 

H 
L 
X 


X 
H 
H 

L 


Not Selected 

Output Disabled 

Read 

Write 


ISB1.ISB2 
"CCA 
ICCA 
'CCA 


High-Z 
High-Z 

Dout 
High-Z 


Read Cycle 
Write Cycle 



ABSOLUTE MAXIMUM RATINGS (See Note) 



1 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss For Any Pin 
Except Vcc 


Vin.Vout 


- 0.5 to Vcc + 0-5* 


V 


Input or Output Current 


'in> 'out 


+ 20 


mA 


Power Dissipation 


Pd 


1.0 


W 


Temperature Under Bias 


"•"bias 


-10 to + 85 


°C 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature — Plastic 


"■"stg 


-55 to + 125 


"C 



This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields; however, it is ad- 
vised that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board in 
still air. 



NOTE: Permanent device damage may occur if ABSOLUTE I^AXIlvlUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 

* Vcc + 2.0 V ac to Vss - 2.0 V ac (Pulse width < 20 ns). 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 3.3 V ± 0.3 V, Ta = to 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


3.0 


3.3 


3.6 


V 


Input High Voltage 


VjH 


2.2 


- 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


- 


0.8 


V 


* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width < 10% t^VAV (f^in)) 
** V|H (max) = Vcc + 0.3 V dc; V|h (max) = Vcc + 2.0 V ac (pulse width < 10% t^VAV ("li")) 

DC CHARACTERISTICS 


Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'ikg(i) 


- 


±1 


HA 


Output Leakage Current (E = V|h or G = V|h, Vout = to Vcc) 


l|kg(0) 


- 


+ 1 


HA 


TTL Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


V 


TTL Output Low Voltage (Iql = 8.0 mA) 


Vol 


- 


0.4 


V 


CMOS Output High Voltage (Iqh = - 100 \iA) 


V0H2 


Vcc -0.1 


- 


V 


CMOS Output Low Voltage (Iql = 100 nA) 


V0L2 


— 


0.1 


V 


POWER SUPPLY CURRENTS 


Parameter 


Symbol 


-20 


-25 


-35 


Unit 


AC Active Supply Current (lout = mA, Vcc = Max, f = f^ax) 


'CCA 


50 


45 


40 


mA 


AC Standby Current (E = V|h. Vcc = l^ax, f = fmax) 


'SB1 


12 


8 


6 


mA 


CMOS Standby Current (Vcc = Max, f = MHz, E > Vcc - 0.2 V) 


ISB2 


100 


100 


100 


HA 
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CAPACITANCE (f = 1 MHz. dV = 3 V. Ta = 25°C, Periodically sampled rather than 100% tested) 



Characteristic 


Symbol 


Max 


Unit 


Address Input Capacitance 


Cin 


6 


PF 


Control Pin Input Capacitance (E, G, W) 


Cin 


8 


PF 


I/O Capacitance 


C|/0 


8 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 3.3 V ± 0.3 V, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1.5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 5 ns 

READ CYCLE (See Note 1) 



Output Timing Measurement Reference Level 1 .5 V 

Output Load Figure 1A Unless Othenvise Noted 



Parameter 


Symbol 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


20 


- 


25 


- 


35 


- 


ns 


2 


Address Access Time 


tAVQV 


tAA 


- 


20 


- 


25 


- 


35 


ns 




Enable Access Time 


tELQV 


tACS 


- 


20 


- 


25 


- 


35 


ns 


3 


Output Enable Access Time 


tQLQV 


tOE 


- 


10 


- 


12 


- 


15 


ns 




Output Hold from Address Change 


tAXQX 


tOH 


4 


- 


4 


- 


4 


- 


ns 


6 


Enable Low to Output Active 


tELQX 


tCLZ 


4 


- 


4 


- 


4 


- 


ns 


4,5.6 


Enable High to Output High-Z 


tEHQZ 


tCHZ 





9 





10 





11 


ns 


4,5,6 


Output Enable Low to Output Active 


tQLQX 


tOLZ 





- 





- 





- 


ns 


4,5,6 


Output Enable High to Output High-Z 


*GHQZ 


tOHZ 





8 





10 





11 


ns 


4,5.6 


Power Up Time 


tELICCH 


tpu 





— 





- 





- 


ns 




Power Down Time 


tEHICCL 


tPD 


- 


20 


- 


25 


- 


35 


ns 





E 



NOTES: 

1 . W is high for read cycle. 

2. Ail timings are referenced from the last valid address to the first transitioning address. 

3. Addresses valid prior to or coincident with E going low. 

4. At any given voltage and temperature, tgnQZ '^^^ 's less than tgLQx (min). and tgnQZ (max) is less than tQLQx (min), both for a 
given device and from device to device. 

5. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

6. This parameter is sampled and not 100% tested. 

7. Device is continuously selected (E = V|L. G = V||_). 



AC TEST LOADS 



TIMING LIMITS 



+3.3 V 



Zo= son 



OUTPUT ) 1 OUTPUT— 

X 1 < son 353n 

Vl = 1.5V 
Figure 1A 



319 n 



5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure IB 



The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 
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READ CYCLE 1 (See Note 7) 



A (ADDRESS) 



Q (DATA OUT) 



UVAV 



)( 



tAXQX 



PREVIOUS DATA VALID 



tmm 



tAVQV 



X 



DATA VALID 



1 



A (ADDRESS) 
E (CHIP ENABLE) 

G (OUTPUT ENABLE) 

(DATA OUT) 



,, 'CC 

Vex; 

SUPPLY CURRENT 

'SB 



)( 



READ CYCLE 2 (See Note 3) 
'AVAV - 



\ 



*- »ELQX -* 



HIGHZ 



tEUCCH 



<ELQV 



■tGLQX 



■tGLQV 



^EEXE)( 



• tAVQV 



X 



■^*-tEHQZ-H 



♦tQHQZ- 



DATA VALID 



7 



U 



) 



HIGHZ 



•ehiccl • 



DATA RETENTION CHARACTERISTICS 



Parameter 


Symbol 


MIn 


TVP 


Max 


Unit 


Vcc for Data Retention (E s Vqc - 0.2 V) 


Vdr 


2 


- 


- 


ns 


Data Retention Current (E > Vcc - 0.2 V, Vcc = 3.0 V, CMOS Levels on Other Inputs) 


'CCDR 


- 


- 


50 


mA 


Chip Disable to Data Retention Time 


»CDR 





- 


- 


ns 


Operation Recovery Time 


*rec 


♦avav* 


- 


- 


ns 



' *AVAV = Rsatl Cycle Time 



DATA RETENTION MODE 



Vcc 



E CONTROL 



"^\ 



ZZZF" 



tCDR -^ 



\. 



dataretentionmode- 

Vdr^2V 



E£Vdr-0.2V 



/ 



3.0 V 



V|H 
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


MIn 


Max 


MIn 


Max 


MIn 


Max 


Write Cycle Time 


tAVAV 


twc 


20 


- 


25 


- 


35 


- 


ns 


3 


Address Setup Time 


tAVWL 


tAS 





- 





— 





— 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


15 


- 


20 


— 


30 


- 


ns 




Write Pulse Width 


tWLWH. 
tWLEH 


tWP 


15 


— 


20 


— 


30 


— 


ns 




Write Pulse Width. G High 


tWLWH. 
tWLEH 


twp 


12 


— 


15 


— 


20 


— 


ns 


4 


Data Valid to End of Write 


tDVWH 


tDW 


8 


- 


10 


- 


12 


- 


ns 




Data Hold Time 


tWHDX 


tOH 





- 





— 





— 


ns 




Write Low to Output High-Z 


tWLQZ 


twz 





8 





10 





11 


ns 


5.6,7 


Write High to Output Active 


tWHQX 


tow 


4 


- 


4 


- 


4 


- 


ns 


5,6.7 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overiap of E low and W low. 

2. If G goes low coincident with or after W goes low. the output will remain in a high impedance state. 

3. AlUimings are referenced from the last valid address to the first transitioning address. 

4. If G ^ V|H, the output will remain in a high impedance state. 

5. At any given voltage and temperature, twLQZ '^^^ 's 'ess than twHQX f"'"- ^°^ 'o'' ^ given device and from device to device. 

6. Transition is measured ± 500 mV from steady-state voltage with load of Figure IB. 

7. This parameter is sampled and not 100% tested. 



E 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



Q (DATA OUT) 



)( 



WRITE CYCLE 1 (W Controlled. See Notes 1 and 2) 

'avav 



)( 



'avwh 



\ 



tAVWL 



\ 



tWLWH 
•WLEH 



mxxmmxK 



tDVWH *■ 



tWHAX 



i 



/ 



DATA VALID 



tWHDX 



nmm) 



•WLQZ 



HIGHZ 



<XXX) 



*-tWHQX 



HIGHZ 



^XXX> 
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WRITE CYCLE 2 (E Controlled, See Note 1) 



1 



Parameter 


Symbol 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


MIn 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


20 


- 


25 


- 


35 


- 


ns 


2 


Address Setup Time 


tAVEL 


tAS 





- 





— 





— 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


15 


- 


20 


— 


25 


- 


ns 




Enable to End of Write 


tELEH. 
tELWH 


tew 


12 


— 


15 


— 


25 


— 


ns 


3,4 


Data Valid to End of Write 


tDVEH 


tow 


8 


— 


10 


- 


11 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





- 


ns 




Write Recovery Time 


«EHAX 


tWR 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. All timings are referenced from the last valid address to the first transitioning address. 

3. If E goes low coincident with or after W goes low, the output will remain in a high impedance state. 

4. If E goes high coincident with or before W goes high, the output will remain in a high impedance state. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



)( 



WRITE CYCLE 2 (E Controlled, See Note 1) 

tAVAV 



tAVEH 



\ 



tAVEL 



/ 



tELEH 
tELWH 



tWLEH 



\ 



'DVEH 



/ 



)( 



tEHAX 



*-•- tEHDX 



DATA VALID 



Q (DATA OUT) 



HIGHZ 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 62Vp6D Y, XX 



t^otorola Memory Prefix 
Part Number 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 

Speed (25 = 25 ns, 35 = 35 ns) 

Package (P = 300 mil Plastic DIP, J = 300 mil SOJ) 



Full Part Numbers — MCM62V06DP20 MCM62V06DJ20 MCM62V06DJ20R2 
MCM62V06DP25 MCM62V06DJ25 MCM62V06DJ25R2 
MCM62V06DP35 MCM62V06DJ35 MCM62V06DJ35R2 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Advance Information 

64K X 4 Fast Static RAM 

The MCM6208C is fabricated using Motorola's high-performance silicon-gate CMOS 
technology. Static design eliminates the need for external clocks or timing strobes, 
while CMOS circuitry reduces power consumption and provides for greater reliability. 

This device meets JEDEC standards for functionality and pinout, and is available in 
plastic dual-in-line and plastic small-outline J-leaded packages. 

• Single 5 V + 10% Power Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• Fast Access Times: 12, 15, 20, 25, and 35 ns 

• Equal Address and Chip Enable Access Times 

• Low Power Operation: 135 -165 mA Maximum AC 

• Fully TTL Compatible — Three-State Output 



BLOCK DIAGRAM 




MEMORY ARRAY 

256 ROWS X 
64x4 COLUMNS 



•vcc 
■vss 



COLUMN I/O 



COLUMN DECODER 



AO A5 A7 A8 A9 A10 All A15 



^ 



MCM6208C 




r" 



P PACKAGE 

300 MIL PLASTIC 

CASE 724A 



J PACKAGE 
300 MIL SOJ 
CASE 81 OA 



PIN ASSIGNMENT 


A0[ 


1 • 24 


] Vcc 


A1[ 


2 23 


] A15 


A2[ 


3 22 


] A14 


A3[ 


4 21 


] A13 


A4[ 


5 20 


] A12 


A5[ 


6 19 


] All 


A6[ 


7 18 


] A10 


A7[ 


8 17 


] DQO 


A8[ 


9 16 


] DQ1 


A9[ 


10 15 


] DQ2 


E[ 


11 14 


] DQ3 


vsst 


12 13 


] W 









PIN NAMES 

AO - A15 Address Input 

DQO - DQ3 . . . Data Input/Data Output 

W Write Enable 

E Chip Enable 

Vcc Power Supply {+ 5 V) 

Vgs Ground 

NC No Connection 



This document contains information on a new product. Specifications and information fiereln are subject to change without notice. 



MOTOROLA FAST SRAM DATA 
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TRUTH TABLE (X = Don't Care) 



E 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 
L 
L 


X 

H 
L 


Not Selected 
Read 
Write 


ISB1.ISB2 
ICCA 
ICCA 


High-Z 

Dout 
High-Z 


Read Cycle 
Write Cycle 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss For Any Pin 
Except Vcc 


Vin.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current 


'out 


+ 20 


mA 


Power Dissipation 


pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature — Plastic 


Tstg 


-55 to +125 


°C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This CMOS memory circuit has been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear 
feet per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0.3** 


V 


Input Low Voltage 


V|L 


-0.5* 


— 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width < 20 ns) 
** V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2-0 V ac (pulse width < 20 ns) 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjp = to Vcc) 


'ikg(i) 


- 


±1 


HA 


Output Leakage Current (IT = V|h or G = V|h, Vqui = to Vcc) 


'lkg(O) 


- 


+ 1 


^A 


Standby Current (E > Vcc - 0.2 V*, Vjn < Vss + 0.2 V, or > Vcc - 0.2 V, 
Vcc = Max, f = MHz) 


ISB2 


— 


20 


mA 


Output Low Voltage (Iql = 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


V 



*For devices with multiple chip enables. El and E2 are represented by E in this data sheet. E2 is of opposite polarity to E. 
POWER SUPPLY CURRENTS 



Parameter 


Symbol 


-12 


-15 


-20 


-25 


-35 


Unit 


AC Supply Current (lout = mA, Vcc = Max, f = f^ax) 


ICCA 


165 


155 


145 


135 


135 


mA 


Standby Current (E = V|h, Vcc = Max, f = fmax) 


ISB1 


55 


50 


45 


40 


40 


mA 



MCM6208C 
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MOTOROLA FAST SRAM DATA 



CAPACITANCE (f = 1 MHz, dV = 3 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Characteristic 


Symbol 


Max 


Unit 


Address Input Capacitance 


Cm 


6 


pF 


Control Pin Input Capacitance (E, G, W) 


Cin 


6 


pF 


I/O Capacitance 


C|/0 


8 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 5 ns 

READ CYCLE (See Notes 1 and 2) 



Output Timing Measurement Reference Level 1 .5 V 

Output Load Figure 1A Unless Othenivise Noted 



Parameter 


Symbol 


-12 


-15 


-20 


-25 


35 


Unit 


Notes 


Std 


Alt 


Mln 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


»AVAV 


tRC 


12 


- 


15 


- 


20 


- 


25 


- 


35 


- 


ns 


3 


Address Access Time 


tAVQV 


tAA 


- 


12 


- 


15 


- 


20 


- 


25 


- 


25 


ns 




Enable Access Time 


tELQV 


tACS 


- 


12 


- 


15 


- 


20 


- 


25 


- 


25 


ns 


4 


Output Enable Access Time 


tQLQV 


tOE 


- 


6 


— 


8 


— 


10 


- 


12 


- 


— 


ns 




Output Hold from Address Change 


<AXOX 


tOH 


4 


- 


4 


- 


4 


- 


4 


- 


4 


- 


ns 




Enable Low to Output Activel 


»ELQX 


tCLZ 


4 


- 


4 


— 


4 


- 


4 


- 


4 


- 


ns 


5,6,7 


Enable High to Output High-Z 


tEHQZ 


*CHZ 





6 





8 





9 





10 





10 


ns 


5,6,7 


Output Enable Low to Output 
Active 


tQLQX 


tOLZ 





— 





— 





— 





— 





— 


ns 


5,6,7 


Output Enable High to Output 
High-Z 


tQHQZ 


tOHZ 





6 





7 





8 





10 





— 


ns 


5,6,7 


Power Up Time 


tELICCH 


tpu 





- 





- 





- 





- 





- 


ns 




Power Down Time 


tEHICCL 


tPD 


- 


12 


- 


15 


- 


20 


- 


25 


- 


35 


ns 





E 



NOTES: 

1 . W is high for read cycle. 

2. .For devices with multiple chip enables, eT and E2 are represented by E in this data sheet. E2 is of opposite polarity to E. 

3. All timings are referenced from the last valid address to the first transitioning address. 

4. Addresses valid prior to or coincident with E going low. 

5. At any given voltage and temperature, tgnoz '^s'* 's less than tgLQx min, and tQHOZ '^^^ 'S 'ess than tQLQX "i'"> b°th 'or s given device 
and from device to device. 

6. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

7. This parameter is sampled and not 100% tested. 

8. Device is continuously selected (ET < V|l, G < Vil). 



OUTPUT [!>-{[ 



r 



AC TEST LOADS 



rl = 50 n 



Zo=5on JL 



OUTPUT - 



255 n 



Vl=1.5V 



Figure 1 A 



+ 5V 



480 ii 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure IB 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1. 



MOTOROLA FAST SRAM DATA 
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A (ADDRESS) 



READ CYCLE 1 (See Note 8) 
'AVAV 



)( 



'axqx »■ 



Q (DATA OUT) PREVIOUS DATA VALID 



tAVQV 



X 



DATA VALID 



] 



A (ADDRESS) 



E (CHIP ENABLE) 



Q (DATA OUT) 



Vcc 
SUPPLY CURRENT 



ICC' 



'SB- 



)( 



READ CYCLE 2 (See Notes 2 and 4) 
'AVAV 



\ 



HIGHZ 



'ELICCH 



'ELQV 



■tELOX-* 



^EXXX)( 



■ 'avqv 



J 



I 



/ 



■'ehoz-*- 



DATA VALID 



L- 



) 



HIGHZ 



'EHICCL • 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 1 (W Controlled, See Notes 1 


, 2, and 3) 
























Parameter 


Symbol 


- 


2 


- 


5 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


two 


12 


— 


15 


— 


20 


— 


25 


- 


35 


- 


ns 


4 


Address Setup Time 


tAVWL 


tAS 





- 





- 





- 





- 





- 


ns 




Address Valid to End of Write 


•avwh 


tAW 


10 


- 


12 


- 


15 


- 


20 


— 


20 


— 


ns 




Write Pulse Width 


tWLWH. 
tWLEH 


twp 


10 


— 


12 


— 


15 


— 


20 


— 


20 


— 


ns 




Write Pulse Width, G High 


tWLWH. 
tWLEH 


twp 


8 


— 


10 


— 


12 


— 


15 


— 


15 


— 


ns 


5 


Data Valid to End of Write 


tDVWH 


tow 


6 


- 


7 


- 


8 


- 


10 


- 


10 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





- 





- 





- 





- 


ns 




Write Low to Output High-Z 


tWLOZ 


twz 





7 





7 





8 





10 





10 


ns 


6,7,8 


Write High to Output Active 


tWHQX 


tow 


4 


- 


4 


- 


4 


- 


4 


- 


4 


- 


ns 


6,7,8 


Write Recovery Time 


•whax 


•WR 





- 





- 





— 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overiap of E low and W low. 

2. For devices with multiple chip enables, ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to E. 

3. For Output Enable devices, if G goes low coincident with or after W goes low, the output will remain in a high impedance state. 

4. All timings are referenced from the last valid address to the first transitioning address. 

5. For Output Enable devices, if G > V|h, the output will remain in a high impedance state 

6. At any given voltage and temperature, twLOZ "fiax is less than twHQX f"'"- b°tfi ^°' ^ given device and from device to device. 

7. Transition is measured + 500 mV from steady-state voltage with load of Figure 1 B. 

8. This parameter is sampled and not 100% tested. 



WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 





■• lAVAV 


> 


" 


A (ADDRESS) j 


( 


V 






— 'avwh 












* 








T- >WHAX 


E (CHIP ENABLE) 


\ 




1 


/ 






_ , ^ 














"■ IWLEH 


J 


* 




W (WRITE ENABLE) 


\ 


\ 


- 


/ 






'* 'AVWL ■• 




"• — 'dvwh 




~ 'WHDX 


"--XXXXXXXXXXXX) 


( DATA VALID ¥ 


XXXXXXX) 



'WLQZ 



Q (DATA OUT) 



HIGHZ 



<XS) 



HIGHZ 



■•WHQX 



^XXXX 



MOTOROLA FAST SRAM DATA 
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a 



WRITE CYCLE 2 (E Controlled 


, See Notes 1 , 2, and 3) 
























Parameter 


Symbol 


-12 


-15 


-20 


-25 


-35 


Unit 


Note 
s 


Std 


Alt 


Min 


IVIax 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


12 


- 


15 


- 


20 


- 


25 


- 


35 


- 


ns 


4 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


10 


- 


12 


- 


15 


- 


20 


- 


20 


- 


ns 




Enable to End of Write 


tELEH. 
tELWH 


tew 


8 


— 


10 


— 


12 


— 


15 


— 


15 


— 


ns 


5,6 


Data Valid to End of Write 


<DVEH 


tow 


6 


- 


7 


- 


8 


- 


10 


- 


10 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





- 





- 





- 


ns 




Write Recovery Time 


'EHAX 


tWR 





- 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during tfie overlap of E lowland W low. _ _ 

2. For devices with multiple cliip^nables, El and E2 are represented^by E in tills data sheet. E2 is of opposite polarity to E. 

3. For Output Enable devices, if G goes low coincident with or after W goes low, the output will remain in a high Impedance state. 

4. AlUimings are referenced from the last valid address to the first transitioning address. 

5. If E goes low coincident with or after W goes low, the output will remain in a high Impedance state. 

6. If E goes high coincident with or before W goes high, the output will remain in a high impedance state. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



)( 



WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 

* 'avav 



'AVEH 



\ 



tAVEL 



tELEH 
tELWH 



\ 



tWLEH 



J 



J 



'DVEH *" 



.1 



)( 



lEHAX 



DATA VALID 



tEHDX 



xxxxxs 



Q (DATA OUT) 



HIGHZ 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 6208C X XX 



Motorola t^emory Prefix 
Part Number 



XX 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 

Speed (12 = 2ns, 15 = 15 ns, 20 = 20 ns, 25 = 25 ns, 

35 = 35 ns) 
Package (P = Plastic DIP, J = Plastic SOJ) 



Full Part Numbers - 



MCM6208CP15 
MCM6208CP20 
MCM6208CP25 
MCM6208CP35 



MCM6208CJ12 
MCM6208CJ15 
MCM6208CJ20 
MCM6208CJ25 
MCM6208CJ35 



MCM6208CJ12R2 
MCM6208CJ15R2 
MCM6208CJ20R2 
MCM6208CJ25R2 
MCM6208CJ35R2 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Advance Information 

64K X 4 Bit Fast Static RAIVI 
With Output Enable 

The MCM6209C is fabricated using JMotorola's high-performance silicon-gate CMOS 
technology. Static design eliminates the need for external clocks or timing strobes, 
while CMOS circuitry reduces power consumption and provides for greater reliability. 

This device meets JEDEC standards for functionality and pinout, and is available in 
plastic dual-in-line and plastic small-outline J-leaded packages. 

• Single 5 V ± 1 0% Power Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• Fast Access Times: 12,15, 20, 25, and 35 ns 

• Equal Address and Chip Enable Access Times 

• Output Enable (G) Feature for Increased System Flexibility and to Eliminate Bus 
Contention Problems 

• Low Power Operation: 1 35 - 1 65 mA Maximum AC 

• Fully TTL Compatible — Three-State Output 



BLOCK DIAGRAM 



ROW 
DECODER 




MEMORY ARRAY 

256 ROWS X 
64x4 COLUMNS 



vcc 
vss 



COLUMN I/O 



COLUMN DECODER 



AO A5 A7 A8 A9 A10 A11 A15 



^ 



MCM6209C 





P PACKAGE 

300 MIL PLASTIC 

CASE 71 OB 



J PACKAGE 
300 MIL SOJ 
CASE 81 OB 



PIN ASSIGNMENT 


NC[ 


1* 28 


] Vcc 


A0[ 


2 27 


] A15 


A1[ 


3 26 


] A14 


A2[ 


4 25 


] A13 


A3[ 


5 24 


] A12 


A4[ 


6 23 


] All 


A5[ 


7 22 


] AID 


A6[ 


8 21 


] NC 


A7[ 


9 20 


] NC 


A8[ 


10 19 


] DQO 


A9[ 


11 18 


] DQ1 


e[ 


12 17 


] DQ2 


g[ 


13 16 


] DQ3 


vss[ 


14 15 


]w 









PIN NAMES 

AO - A15 Address Input 

DQO - DQ3 . . . Data Input/Data Output 

yy Write Enable 

G Output Enable 

E Chip Enable 

NC No Connection 

Vcc Power Supply {+ 5 V) 

Vss Ground 



This document contains information on a new product. Specifications and information herein are subject to cliange without notice. 
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TRUTH TABLE (X = Don't Care) 



E 


G 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 

L 
L 

L 


X 

H 
L 
X 


X 

H 
H 

L 


Not Selected 

Output Disabled 

Read 

Write 


ISB1.ISB2 
ICCA 
'CCA 
ICCA 


Higti-Z 
High-Z 

Dout 
HIgh-Z 


Read 
Write 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss For Any Pin 
Except Vcc 


Vin, Vout 


-0.5 to Vcc + 0.5 


V 


Output Current 


lout 


±20 


mA 


Power Dissipation 


pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to + 70 


"C 


Storage Temperature — Plastic 


Tstg 


-55 to +125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXlMUiVl RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it Is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This CMOS memory circuit has been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socl<et or mounted on a printed circuit board 
and transverse air flow of at least 500 linear 
feet per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 1 0%, Ta = to 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0.3" 


V 


Input Low Voltage 


VlL 


-0.5* 


- 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width < 20 ns) 
** V|H (max) = Vcc + 0.3 V dc; V|h (max) = Vcc + 2.0 V ac (pulse width < 20 ns) 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


l|kg(l) 


- 


±1 


HA 


Output Leakage Current (E = V|h or G = Vm, Vqui = to Vcc) 


l|kg(0) 


- 


±1 


HA 


Standby Current (E > Vcc - 0.2 V*, Vjn < Vss + 0-2 V or > Vcc - 0-2 V 
Vcc = Max, f = MHz) 


ISB2 


— 


20 


mA 


Output Low Voltage (Iql = 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


V 



*For devices with multiple chip enables. El and E2 are represented by E in this data sheet. E2 is of opposite polarity to E. 
POWER SUPPLY CURRENTS 



Parameter 


Symbol 


-12 


-15 


-20 


-25 


-35 


Unit 


AC Supply Current (lout = mA, Vcc = Max, f = f^gx) 


ICCA 


165 


155 


145 


135 


130 


mA 


Standby Current (E = V|h , Vcc = Max, f = f^ax) 


ISBI 


55 


50 


45 


40 


35 


mA 
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MOTOROLA FAST SRAM DATA 



CAPACITANCE (f = 1 MHz, dV = 3 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Characteristic 


Symbol 


Max 


Unit 


Address Input Capacitance 


Cin 


6 


PF 


Control Pin Input Capacitance (E, G, W) 


Cin 


6 


PF 


I/O Capacitance 


C|/0 


8 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1.5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 5 ns 

READ CYCLE (See Notes 1 and 2) 



Output Timing Measurement Reference Level 1 .5 V 

Output Load Figure 1A Unless Othenwise Noted 



Parameter 


Symbol 


-12 


-15 


-20 


-25 


■35 


Unit 


Notes 


Std 


Alt 


IVIin 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


12 


- 


15 


- 


20 


- 


25 


- 


35 


- 


ns 


3 


Address Access Time 


tAVQV 


tAA 


- 


12 


- 


15 


- 


20 


- 


25 


- 


35 


ns 




Enable Access Time 


tELQV 


'ACS 


- 


12 


- 


15 


- 


20 


- 


25 


- 


35 


ns 


4 


Output Enable Access Time 


tQLQV 


tOE 


- 


6 


- 


8 


- 


10 


- 


12 


- 


15 


ns 




Output Hold from Address 
Change 


tAXQX 


tOH 


4 


— 


4 


— 


4 


— 


4 


— 


4 


— 


ns 




Enable Low to Output Active 


tELQX 


tCLZ 


4 


- 


4 


- 


4 


- 


4 


- 


4 


- 


ns 


5,6,7 


Enable High to Output High-Z 


tEHQZ 


tCHZ 





6 





8 





9 





10 





10 


ns 


5,6,7 


Output Enable Low to Output 
Active 


tQLQX 


tOLZ 





— 





— 





— 





— 





— 


ns 


5,6,7 


Output Enable High to Output 
High-Z 


tQHOZ 


'OHZ 





6 





7 





8 





10 





— 


ns 


5,6,7 


Power Up Time 


tELICCH 


tpu 





- 





- 





— 





- 





— 


ns 




Power Down Time 


tEHICCL 


tPD 


- 


12 


- 


15 


- 


20 


- 


25 


- 


35 


ns 





NOTES: 

1 . W is high for read cycle. 

2. For devices with multiple chip enables, ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to E. 

3. All timings are referenced from the last valid address to the first transitioning address. 

4. Addresses valid prior to or coincident with E going low. 

5. At any given voltage and temperature, IehqZ "^ax is less than tgLOX n^'". ^"d tQi-iQZ max is less than Iglqx min, both for a given device 
and from device to device. 

6. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

7. This parameter is sampled and not 1 00% tested. _ 

8. Device is continuously selected (E = V|l, E2 = V|h, G < V|l). 



AC TEST LOADS 



OUTPUT [3-{r 



Rl = 50 n 



X. Zo= 5oa JL 



OUTPUT- 



255 Q 



Vl = 1.5V 



Figure 1A 



+ 5V 



480 ii 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1B 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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A (ADDRESS) 



)( 



READ CYCLE 1 (See Note 8) 
tAVAV 



tAXQX 



Q (DATA OUT) PREVIOUS DATA VALID 



k 



•avqv 



X 



DATA valid 



a 



A (ADDRESS) 



E (CHIP ENABLE) 



G (OUTPUT ENABLE) 



Q (DATA OUT) 



Vcc 
SUPPLY CURRENT 



Ice 



ISB- 



READ CYCLE 2 (See Notes 2 and 4) 



)( 



■UVAV 



\ 



\ 



HIGHZ 



tELICCH 



•elqv 



•elqx 



'GLQX 



■ tQLQV 



KKEXX)( 



'AVQV 



7 



X 



/ 



•tEHQZ- 



/ 



-tGHQZ* 



DATA VALID 



u 



} 



HIGHZ 



tEHICCL ■ 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 1 (W Controlled, See Notes 1,2, and 3) 



Parameter 


Symbol 


-12 


-15 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


12 


- 


15 


- 


20 


- 


25 


- 


35 


- 


ns 


4 


Address Setup Time 


tAVWL 


tAS 





— 





- 





- 





— 





— 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


10 


- 


12 


- 


15 


- 


20 


- 


20 


- 


ns 




Write Pulse Width 


tWLWH. 
tWLEH 


twp 


10 


— 


12 


— 


15 


— 


20 


— 


20 


— 


ns 




Write Pulse Width, G High 


tWLWH. 
tWLEH 


twp 


8 


— 


10 


— 


12 


— 


15 


— 


15 


— 


ns 


5 


Data Valid to End of Write 


tDVWH 


tDW 


6 


- 


7 


- 


8 


- 


10 


- 


10 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





— 





- 





- 





- 


ns 




Write Low to Output High-Z 


»WLQZ 


twz 





6 





7 





8 





10 





10 


ns 


6,7,8 


Write High to Output Active 


tWHQX 


tow 


4 


- 


4 


- 


4 


- 


4 


- 


4 


- 


ns 


6,7,8 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. For devices with multiple chip^nables, ET and E2 are represented^by E in this data sheet. E2 is of opposite polarity to E. 

3. For Output Enable devices, if G goes low coincident with or after W goes low, the output will remain in a high impedance state. 

4. All timings are referenced frornthe last valid address to the first transitioning address. 

5. For Output Enable devices, if G > V||-|, the output will remain in a high impedance state 

6. At any given voltage and temperature, twLQZ '^^^ 's less than twHQX "^i"- ^°^^ *°'' ^ 9'ven device and from device to device. 

7. Transition is measured ± 500 mV from steady-state voltage with load of Figure IB. 

8. This parameter is sampled and not 1 00% tested. 



WRITE CYCLE 1 (W Controlled, See Note 2) 





*•■■ - ■■■■ UVAV 


• 


• 


A (ADDRESS) j 
















* 


'AVWH 




" * 


1" tWHAX 


E (CHIP ENABLE) 


"~V_ 


7 


I 






, 








^ 'WLWH 


^ 






■* 'WLEH 


J 


^ 




W (WRITE ENABLE) 


\ 


\ 




^ 






* 'avwl * 




* 'dvwh 






" 'WHDX 


°--XXXXXXXXXXXX) 


{ DATA VALID * 


XXXXXXX) 



IWLQZ 



Q (DATA OUT). 



HIGHZ 



<XXX^ 



HIGHZ 



■tWHQX 



^XX> 
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WRITE CYCLE 2 (E Controlled, See Notes 1, 2, and 3) 



Parameter 


Symbol 


-12 


-15 


-20 


-25 


-35 


Unit 


Note 

s 


Std 


Alt 


MIn 


Max 


MIn 


Max 


Min 


Max 


MIn 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


12 


— 


15 


— 


20 


- 


25 


— 


35 


— 


ns 


4 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


10 


- 


12 


- 


15 


- 


20 


- 


20 


- 


ns 




Enable to End of Write 


tELEH. 
tELWH 


tew 


8 


— 


10 


— 


12 


— 


15 


— 


15 


— 


ns 


5,6 


Data Valid to End of Write 


tDVEH 


tDW 


6 


- 


7 


- 


8 


- 


10 


- 


10 


— 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





- 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during tfie overlap of E low and W low. _ _ 

2. For devices with multiple chip^nables, ET and E2 are represented_by E in this data sheet. E2 is of opposite polarity to E. 

3. For Output Enable devices, if G goes low coincident with or after W goes low, the output will remain in a high impedance state. 

4. Alhimings are referenced from the last valid address to the first transitioning address. 

5. If E goes low coincident with or after W goes low, the output will remain in a high impedance state. 

6. If E goes high coincident with or before W goes high, the output will remain in a high impedance state. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



)( 



WRITE CYCLE 2 (E Controlled, See Note 2) 

tAVAV 



)( 



tAVEH 



\ 



tAVEL 



A 



tELEH 
tELWH 



tWLEH 



\ 



tDVEH 



•« ^ 



tEHAX 



/ 



DATA VALID 



tEHDX 



xxxxxs 



Q (DATA OUT) 



HIGHZ 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 



6209C X XX 



Full Part Numbers — 



MCM6209CP15 
MCM6209CP20 
MCM6209CP25 
MCM6209CP35 



XX 



- Shipping Method (R2 = Tape and Reel, Blanl< = Rails) 

Speed (12 = 12 ns, 15= 1 5 ns, 20 = 20 ns, 25 = 25 ns, 

35 = 35 ns) 

Package (P = Plastic DIP, J = Plastic SOJ) 

MCM6209CJ12 MCM6209CJ12R2 

MCM6209CJ15 MCM6209CJ15R2 

MCM6209CJ20 MCM6209CJ20R2 

MCM6209CJ25 MCM6209CJ25R2 

MCM6209CJ35 MCM6209CJ35R2 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



128K X 8 Bit Static Random 
Access l\/lemory 

The MCM6226A is a 1 ,048,576 bit static random access memory organized as 
131 ,072 words of 8 bits, fabricated using high-performance silicon-gate CMOS 
technology. Static design eliminates the need for external clocks or timing strobes while 
CMOS circuitry reduces power consumption and provides for greater reliability. _ 

The MCM6226A is equipped with both chip enable (ET and E2) and output enable (G) 
pins, allowing for greater system flexibility and eliminating bus contention problems. 

The MCM6226A is available in 400 mil, 32 lead surface-mount SOJ packages. 

• Single 5 V ± 1 0% Power Supply 

• Fast Access Times: 20, 25, 35, and 45 ns 

• Equal Address and Chip Enable Access Times 

• All Inputs and Outputs are TTL Compatible 

• Three State Outputs 

• Low Power Operation: 180/160/150/140 mA Maximum, Active AC 



A3' 



A4- 



A9 



DQO' 



DQ7' 



BLOCK DIAGRAM 






Or 



fe: 



1>: 



[>: 



{^: 



^I 



•fe:; 



ROW 
DECODER 



MEMORY MATRIX 

512 ROWS X 
2048 COLUMNS 



INPUT 

DATA 

CONTROL 



COLUMN I/O 



COLUMN DECODER 



A2 A13 A12 All AO A16 A15 A14 



^ 




L> 



<} 



MCM6226A 



^^^.t 



WJ PACKAGE 
400 MIL SOJ 
CASE 857A 



PIN ASSIGNMENT 




PIN NAMES 

AO - A16 Address Inputs 

W Write Enable 

G_ Output Enable 

ET, E2 Chip Enables 

DQO - DQ7 Data Inputs/Outputs 

NC No Connection 

Vcc +5V Power Supply 

Vgs Ground 
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TRUTH TABLE 



IT 


E2 


G 


W 


Mode 


I/O Pin 


Cycle 


Current 


H 


X 


X 


X 


Not Selected 


High-Z 


— 


'SB1.ISB2 


X 


L 


X 


X 


Not Selected 


High-Z 


- 


ISB1.ISB2 


L 


H 


H 


H 


Output Disabled 


HIgh-Z 


- 


'CCA 


L 


H 


L 


H 


Read 


Dout 


Read 


'CCA 


L 


H 


X 


L 


Write 


Din 


Write 


'CCA 



H = High, L = Low, X = Don't Care 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage Relative to Vss 


vcc 


- 0.5 to 7.0 


V 


Voltage Relative to Vgs 'or Any Pin 
Except Vcc 


Vin.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current (per I/O) 


'out 


±20 


mA 


Power Dissipation 


Pd 


1.1 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature 


Tstg 


-55 to + 150 


°C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to these high-impedance 
circuits. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


IVIax 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.5 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0-3** 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width < 20 ns). 
** V|H (max) = Vcc ^ 0.3 V dc; V|h (max) = Vcc + 2 V ac (pulse width < 20 ns). 

DC CHARACTERISTICS AND SUPPLY CURRENTS 



Parameter 


Symbol 


Min 


Typ" 


Max 


Unit 


Input Leakage Current (All Inputs, Vjp = to Vcc) 


"Ikg(l) 


- 


- 


±1 


^A 


Output Leakage Current (E* = V|h, Vout = to Vcc) 


'lkg{0) 


- 


- 


±1 


HA 


AC Active Supply Current (lout = mA, Vcc = '^^^) 

MCM6226A-20: IavaV = 20 ns 
MCM6226A-25: tAVAV = 25 ns 
MCM6226A-35: tAVAV = 35 ns 
MCM6226A-45: tAVAV = 45 ns 


'CCA 


- 


150 
135 
125 
120 


180 
160 
150 
140 


mA 


AC Standby Current (Vcc = "lax, E* = V|h, f = fmax) 


ISB1 


- 


7 


20 


mA 


CMOS Standby Current (E* > Vcc - 0.2 V, Vjn < Vss + 0.2 V 
or > Vcc - 0.2 V, Vcc = max, f = MHz) 


ISB2 


— 


4 


15 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


- 


V 



*E1 and E2 are represented by E in this data sheet. E2 is of opposite polarity to E1. 
"Typical values are measured at 25°C, Vcc = 5 V. 
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CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V. Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 




All Inputs Except Clocks and DQ 
E1,E2,G,andW 


Cin 
Cck 


4 
5 


6 
8 


PF 


I/O Capacitance 




DQ 


C|/0 


5 


8 


PF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V + 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 2 ns 

Input Timing Measurement Reference Level 1 .5 V 

READ CYCLE TIMING (See Notes 1,2, and 3) 



Output Timing Measurement Reference Level 1 .5 V 

Output Load See Figure 1A 



Parameter 


Symbol 


6226A-20 


6226A-25 


6226A-35 


6226A-4S 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


<RC 


20 


- 


25 


- 


35 


- 


45 


- 


ns 


4 


Address Access Time 


'AVQV 


tAA 


- 


20 


- 


25 


- 


35 


- 


45 


ns 




Enable Access Time 


tELQV 


lACS 


- 


20 


- 


25 


- 


35 


- 


45 


ns 


5 


Output Enable Access Time 


tGLQV 


tOE 


- 


8 


- 


10 


- 


15 


- 


15 


ns 




Output Hold from Address Change 


tAXQX 


tOH 


5 


- 


5 


- 


5 


- 


5 


- 


ns 




Enable Low to Output Active 


tELQX 


tLZ 


5 


- 


5 


- 


5 


- 


5 


— 


ns 


6,7,8 


Output Enable Low to Output Active 


tQLQX 


tL2 





- 





- 





- 





- 


ns 


6,7.8 


Enable High to Output High-Z 


tEHQZ 


tHZ 





9 





10 





12 





15 


ns 


6,7.8 


Output Enable High to Output High-Z 


tGHQZ 


tHZ 





9 





10 





12 





15 


ns 


6,7,8 


Power Up Time 


tELICCH 


ipu 





— 





- 





- 





- 


ns 




Power Down Time 


lEHICCL 


tPD 


- 


20 


- 


25 


- 


35 


- 


45 


ns 





NOTES: 

1 . W is high for read cycle. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus con- 
tention conditions during read and write cycles. 

3. ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to El. 

4. All timings are referenced from the last valid address to the first transitioning address. 

5. Addresses valid prior to or coincident with E going low. 

6. At any given voltage and temperature, t^HOZ "ti^x is less than tgLQx min, and tQHQZ '^^^ 's less than tQLQX "^'"i ''oth for a given device 
and from device to device. 

7. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

8. This parameter is sampled and not 100%Jtested. 

9. Device is continuously selected (E < V|l, G ^ V|l). 



AC TEST LOADS 



OUTPUT- 



f 



Zo=50Q _L 



Figure 1A 



Rl = 50 n 



OUTPUT - 



255 Q 



:1.5 V 



+5V 



480 ii 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 B 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the extemal system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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A (ADDRESS) 



Q (DATA OUT) 



READ CYCLE 1 (See Notes 1 , 2, 3, and 9) 

tAVAV 



}C 



1 



-'AXQX- 



PREVIOUS DATA VALID 



wmmM 



■ 'AVQV • 



DATA VALID 



1 



A (ADDRESS) 



E (CHIP ENABLE) 



G (OUTPUT ENABLE) 



Q (DATA OUT) 



Ice 

SUPPLY CURRENT 
ISB 



)( 



HIGHZ 



READ CYCLE 2 (See Notes 3 and 5) 

»AVAV 



\ 



tELICCH • 



•elqv- 



■ 'ELQX- 



1 



-'GLQX- 



>GLQV 



• 'AVQV- 



/ 



X 



/ 



/ 



-»EHQZ- 



-•ghqz- 



DATA VALID 



) 



u 



'EHICCL- 



\ 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 1 (W Controlled 


See Notes 1 


, 2, 3, and 4) 






















Parameter 


Symbol 


6226A-20 


6226A-25 


6226A-35 


6226A-45 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


20 


- 


25 


- 


35 


- 


45 


- 


ns 


5 


Address Setup Time 


'AVWL 


tAS 





- 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


15 


- 


17 


- 


20 


- 


25 


- 


ns 




Write Pulse Width 


tWLWH 


twp 


15 


- 


17 


— 


20 


— 


25 


— 


ns 




Data Valid to End of Write 


tOVWH 


tDW 


10 


- 


10 


- 


15 


- 


20 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





- 





- 





- 


ns 




Write Low to Data Higfi-Z 


tWLQZ 


twz 





9 





10 





15 





20 


ns 


6,7,8 


Write High to Output Active 


tWHQX 


<ow 


5 


- 


5 


- 


5 


- 


5 


- 


ns 


6,7,8 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overiap of E low and W low. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus con- 
tention conditions during read and write cycles. 

3. ETand E2 are represented by E in this data sheet. E2 is of opposite polarity to ET. 

4. If G goes low coincident with or after W goes low, the output will remain in a high-impedance state. 

5. All timings are referenced from the last valid address to the first transitioning address. 

6. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

7. This parameter is sampled and not 100% tested. 

B. At any given voltage and temperature, twLQz max is less than twHQX "ti'" tio^h 'o"" ^ given device and from device to device. 



WRITE CYCLE 1 (W Controlled See Notes 1 , 2, 3, and 4) 

•avav 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D(DATA 



Q (DATA OUT) 
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1 



WRITE CYCLE 2 (E Controlled, 


See Notes 1 


2, 3, and 4) 






















Parameter 


Symbol 


6226A-20 


6226A-25 


6226A-35 


6226A-45 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


MIn 


Max 


MIn 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


20 


- 


25 


- 


35 


- 


45 


- 


ns 


5 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


15 


- 


17 


— 


20 


- 


25 


- 


ns 




Enable to End of Write 


tELEH 


tew 


15 


- 


17 


— 


20 


- 


25 


- 


ns 


6,7 


Enable to End of Write 


tELWH 


tew 


15 


- 


17 


- 


20 


- 


25 


- 


ns 




Write Pulse Widtti 


tWLEH 


twp 


15 


- 


17 


- 


20 


- 


25 


- 


ns 




Data Valid to End of Write 


♦OVEH 


tDW 


10 


- 


10 


- 


15 


- 


20 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during thie overlap of E low and W low. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus con- 
tention conditions during read and write cycles. 

3. E1_and E2 are represented by E in this data stieet. E2 is of opposite polarity to eT. 

4. If G goes low coincident with or after W goes low, the output will remain in a high-impedance state. 

5. All timings are referenced from the last valid address to the first transitioning address. 

6. If E goes low coincident with or after W goes low, the output will remain in a high-impedance state. 

7. If E goes high coincident with or before W goes high, the output will remain in a high-impedance state. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA IN) 



Q (DATA OUT) 



WRITE CYCLE 2 (E Controlled See Notes 1 , 2, 3, and 4) 

tAVAV 



)( 



)( 



tAVEH- 



\ 



-'AVEL- 



• tELEH 



/ 



■ 'ELWH ■ 



\ 



tDVEH- 



->EHAX 



/ 



DATA VALID 



-tEHDX 



HIGHZ 



Motorola Memory Prefix 
Part Number 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 6226A WJ XX 



t 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 
Speed (20 = 20 ns, 25 = 25 ns, 35 = 35 ns, 45 = 45 ns) 
Package (WJ = 400 mil SOJ) 



Full Part Numbers - 



■ MCM6226AWJ20 
MCM6226AWJ25 
MCM6226AWJ35 
MCM6226AWJ45 



MCM6226AWJ20R2 
MCM6226AWJ25R2 
MCM6226AWJ35R2 
MCM6226AWJ45R2 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

128K X 8 Bit Static Random 

Access IVIemory 

The MCM6226B is a 1 ,048,576 bit static random access memory organized as 
131,072 words of 8 bits, fabricated using fiigh-performance silicon-gate CMOS 
tectinoiogy. Static design eliminates the need for external clocks or timing strobes while 
CMOS circuitry reduces power consumption and provides for greater reliability. 

The MCM6226B is equipped with both chip enable (ET and E2) and output enable (G) 
pins, allowing for greater system flexibility and eliminating bus contention problems. 

The MCM6226B is available in 300 mil and 400 mil, 32 lead surface-mount SOJ 
packages. 

• Single5V±10%PowerSupply 

• Fast Access Times: 1 5/1 7/20/25/35 ns 

• Equal Address and Chip Enable Access Times 

• All Inputs and Outputs are TTL Compatible 

• Three State Outputs 

• Low Power Operation: 130/125/120/115/110 mA Maximum, Active AC 

BLOCK DIAGRAM 



A3 

A4 

A7 DM 

A6 

A5 

A10 P^ 

A9 1^= 

A8 1:^= 

A1 \>= 









ROW 
DECODER 



MEMORY MATRIX 

512 ROWS X 
2048 COLUMNS 



DQO- 



D07' 



|~lt7 INPUT — 



DATA 
CONTROL 



COLUMN I/O 



COLUMN DECODER 



:^ 



A2 A13A12 All AO A16 A15A14 



5^ 

HI • 



MCM6226B 




WJ PACKAGE 
400 MIL SOJ 
CASE 857A 



J PACKAGE 

300 MIL SOJ 

CASE 857 



PIN ASSIGNMENT 




PIN NAMES 

AO - A16 Address Inputs 

W Write Enable 

G_ Output Enable 

ET, E2 Chip Enables 

DQO - DQ7 Data Inputs/Outputs 

NO No Connection 

Vcc +5V Power Supply 

Vss Ground 



This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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TRUTH TABLE 



eT 


E2 


G 


W 


Mode 


I/O Pin 


Cycle 


Current 


H 


X 


X 


X 


Not Selected 


High-Z 


- 


ISB1.ISB2 


X 


L 


X 


X 


Not Selected 


High-Z 


- 


ISB1.ISB2 


L 


H 


H 


H 


Output Disabled 


High-Z 


- 


ICCA 


L 


H 


L 


H 


Read 


Dout 


Read 


ICCA 


L 


H 


X 


L 


Write 


Din 


Write 


•CCA 



H = High, L = Low, X = Don't Care 



ABSOLUTE MAXIMUM RATINGS (See Note) 



1 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage Relative to Vss 


Vcc 


- 0.5 to 7.0 


V 


Voltage Relative to Vss 'or Any Pin 
Except Vcc 


Vin.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current (per I/O) 


'out 


±20 


mA 


Power Dissipation 


pd 


1.1 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature 


Tstg 


-55 to + 150 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to these high-impedance 
circuits. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.5 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0-3** 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



*V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width < 20 ns). 

**V|H (fTiax) = Vcc + 0.3 V dc; V|h (max) = Vcc + 2 V ac (pulse width < 20 ns). 

DC CHARACTERISTICS AND SUPPLY CURRENTS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'ikg(l) 


- 


+ 1 


ma 


Output Leakage Current (1* = V|h, Vout = to Vcc) 


l|kg(0) 


- 


±1 


^A 


AC Active Supply Current (IquI = mA, Vcc = "^ax) MCM6226B-1 5: IavaV = 1 5 ns 

MCM6226B-17: tAVAV = 17 ns 
MCM6226B-20: tAVAV = 20 ns 
MCM6226B-25: tAVAV = 25 ns 
MCM6226B-35: tAVAV = 35 ns 


ICCA 


- 


130 
125 
120 
115 
110 


mA 


AC Standby Current (Vcc = "nax, E* = V|h, f = fmax) MCM6226B-1 5: IavaV = 1 5 ns 

MCM6226B-17: tAVAV = 17 ns 
MCM6226B-20: tAVAV = 20 ns 
MCM6226B-25: tAVAV = 25 ns 
MCM6226B-35: tAVAV = 35 ns 


ISBI 


- 


35 
35 
30 
25 
20 


mA 


CMOS Standby Current (E* > Vcc " 0-2 V, Vjp < Vss + 0-2 V 
or > Vcc - 0.2 V, Vcc = max, f = MHz) 


'SB2 


— 


5 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4-0 mA) 


VOH 


2.4 


- 


V 



*E1 and E2 are represented by E in this data sheet E2 is of opposite polarity to El . 
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CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Characteristic 


Symbol 


Typ 


IVIax 


Unit 


Input Capacitance 




All Inputs Except Clocks and DQs 
E1,E2,G,andW 


Cin 
Cck 


4 
5 


6 
8 


PF 


I/O Capacitance 




DQ 


C|/0 


5 


8 


PF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 2 ns 

Input Timing Measurement Reference Level 1 .5 V 



Output Timing Measurement Reference Level 1.5 V 

Output Load See Figure 1 A 



READ CYCLE TIMING (See Notes 1, 


2, and 3) 


























Parameter 


Symbol 


6226B-15 


6226B-17 


6226B-20 


62263-25 


62268-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


'avav 


«RC 


15 


- 


17 


- 


20 


- 


25 


- 


35 


- 


ns 


4 


Address Access Time 


tAVQV 


tAA 


- 


15 


- 


17 


- 


20 


- 


25 


- 


35 


ns 




Enable Access Time 


tELQV 


♦ACS 


- 


15 


— 


17 


- 


20 


- 


25 


- 


35 


ns 


5 


Output Enable Access 
Time 


tQLQV 


tOE 


— 


6 


— 


7 


— 


7 


— 


8 


— 


8 


ns 




Output Hold from Address 
Change 


tAXQX 


tOH 


5 


— 


5 


— 


5 


— 


5 


— 


5 


— 


ns 




Enable Low to Output 
Active 


tELQX 


tLZ 


5 


— 


5 


— 


5 


— 


5 


— 


5 


— 


ns 


6,7,8 


Output Enable Low to 
Output Active 


tQLQX 


tLZ 





— 





— 





— 





— 





— 


ns 


6,7,8 


Enable High to Output 
High-Z 


tEHQZ 


tHZ 





6 





7 





7 





8 





8 


ns 


6,7,8 


Output Enable High to 
Output High-Z 


tQHQZ 


tHZ 





6 





7 





7 





8 





8 


ns 


6,7,8 



NOTES: 

1 . W is high for read cycle. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus con- 
tention conditions during read and write cycles. 

3. ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to ET. 

4. All timings are referenced from the last valid address to the first transitioning address. 

5. Addresses valid prior to or coincident with E going low. 

6. At any given voltage and temperature, tgnoz "^^x is less than tgLQx min, and tGHQ2 max is less than tQLQx min, both for a given device 
and from device to device. 

7. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

8. This parameter is sampled and not 100% tested. 

9. Device is continuously selected (E < V|l, G < V|l). 



AC TEST LOADS 



OUTPUT (T 



r 



Zq = 50 n J_ 



RL = 50 ii 



OUTPUT - 



Vl=1.5V 



Figure 1A 



255 n 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1B 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 



MOTOROLA FAST SRAM DATA 



MCM6226B 
3-53 



A (ADDRESS) 



Q (DATA OUT) 



READ CYCLE 1 (See Notes 1. 2, 3, and 9) 

'AVAV 



X 



■'AXQX- 



PREVIOUS DATA VALID 



tmmm 



■ UVQV ■ 



DATA VALID 



1 



A (ADDRESS) 



E (CHIP ENABLE) 



G (OUTPUT ENABLE) 



Q (DATA OUT) 



Ice 

SUPPLY CURRENT 
'SB 



)( 



HIGHZ 



READ CYCLE 2 (See Notes 3 and 5) 

'avav 



\ 



■* <ELQX- 



'ELICCH • 



■tELQV- 



\ 



-'GLQX- 



tQLQV 



KXX)( 



tAVQV- 



7 



X 



/ 



/ 



-tEHQZ- 



-tQHQZ - 



DATA VALID 



L- 



•ehiccl- 



\ 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 1 (W Controlled, See Notes 1, 2. 3. and 4) 



Parameter 


Symbol 


6226B-15 


6226B-17 


6226B-20 


6226B-25 


6226B-35 


Unit 


Notes 


Std 


Alt 


MIn 


Max 


MIn 


Max 


MIn 


Max 


Min 


Max 


MIn 


Max 


Write Cycle Time 


tAVAV 


twc 


15 


- 


17 


- 


20 


- 


25 


- 


35 


- 


ns 


5 


Address Setup Time 


tAVWL 


tAS 





— 





— 





— 





— 





— 


ns 




Address Valid to End of 
Write 


'AVWH 


tAW 


12 


— 


14 


— 


15 


— 


17 


— 


20 


— 


ns 




Write Pulse Width 


tWLWH 


twp 


12 


- 


14 


- 


15 


- 


17 


— 


20 


- 


ns 




Data Valid to End of Write 


tDVWH 


tDW 


7 


- 


8 


- 


8 


- 


10 


- 


11 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





— 





- 





— 





— 





— 


ns 




Write Low to Data High-Z 


«WLQZ 


twz 





6 





7 





7 





8 





8 


ns 


6.7,8 


Write High to Output Active 


tWHQX 


tow 


5 


- 


5 


- 


5 


- 


5 


- 


5 


- 


ns 


6.7,8 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overiap of E low and W low. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus con - 
t ention conditions during read and write cycles. 

3. E1_and E2 are represented by E in thjs^data sheet. E2 is of opposite polarity to ET. 

4. If G goes low coincident with or after W goes low, the output will remain in a high-impedance state. 

5. All timings are referenced from the last valid address to the first transitioning address. 

6. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

7. This parameter is sampled and not 100% tested. 

8. At any given voltage and temperature, tyyLQZ "^^^ 's 'ess than twHQX "li" both for a given device and from device to device. 



A (ADDRESS) 



)( 



E (CHIP ENABLE) 



W {WRITE ENABLE) 



WRITE CYCLE 1 (W Controlled See Notes 1, 2. 3, and 4) 

'AVAV 



)( 



tAVWH 



\ 



'AVWL 



'WLWH 



•WLEH 



\ 



/ 



D (DATA IN) 



mxmmxm 



tDVWH 



■tWHAX 



/ 



■* ►■ 



DATA VALID 



■tWHDX 



mxm 



Q (DATA OUT) 



HIGH-Z 



h- 'WLQZ ■*■ 



HIGH-Z 



■tWHQX 



<SXX^ 
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WRITE CYCLE 2 (E Controlled, See Notes 1, 2, 3, 


and 4) 
























Parameter 


Symbol 


6226B-15 


6226B-17 


6226B-20 


62268-25 


62268-35 


Unit 


Notes 


Std 


Alt 


MIn 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


15 


- 


17 


- 


20 


- 


25 


- 


35 


- 


ns 


5 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 





- 





— 


ns 




Address Valid to End of 
Write 


tAVEH 


tAW 


12 


— 


14 


— 


15 


— 


17 


— 


20 


— 


ns 




Enable to End of Write 


tELEH 


tew 


10 


- 


11 


- 


12 


- 


15 


- 


20 


- 


ns 


6,7 


Enable to End of Write 


tELWH 


tew 


10 


- 


11 


— 


12 


- 


15 


- 


20 


- 


ns 




Data Valid to End of Write 


tDVEH 


tDW 


7 


- 


8 


- 


8 


- 


10 


- 


11 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





- 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus con- 
tention conditions during read and write cycles. 

3. ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to ET. 

4. If G goes low coincident with or after W goes low, the output will remain in a high-impedance state. 

5. All timings are referenced from the last valid address to the first transitioning address. 

6. If E goes low coincident with or after W goes low, the output will remain in a high-impedance state. 

7. If E goes high coincident with or before W goes high, the output will remain in a high-impedance state. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



Q (DATA OUT) 



WRITE CYCLE 2 (E Controlled See Notes 1, 2, 3, and 4) 

tAVAV 



)( 



)( 



tAVEH - 



-tAVEL- 



• tELEH 



\ 



/ 



■tELWH- 



\ 



'DVEH- 



-tEHAX 



I 



DATA VALID 



-tEHDX 



HIGHZ 
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MOTOROLA FAST SRAM DATA 



Motorola Memory Prefix 
Part Number 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 6226B 



XX XX 

~ n 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 

Speed (15 = 15 ns, 17 = 17 ns, 20 = 20 ns, 25 = 25 ns, 
35 = 35 ns) 

Package (WJ = 400 mil SOJ, J = 300 mil SOJ) 



Full Part Numbers — MCM6226BJ15 
MCM6226BJ17 
MCM6226BJ20 
MCM6226BJ25 
MCM6226BJ35 
MCM6226BWJ15 
MCM6226BWJ17 
MCM6226BWJ20 
MCM6226BWJ25 
MCM6226BWJ35 



MCM6226BJ15R2 

MCM6226BJ17R2 

MCM6226BJ20R2 

MCM6226BJ25R2 

MCM6226BJ35R2 

MCM6226BWJ15R2 

MCM6226BWJ17R2 

MCM6226BWJ20R2 

MCM6226BWJ25R2 

MCM6226BWJ35R2 
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1 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



1 M X 1 Bit Static Random 
Access lUlemory 

The MCM6227A is a 1,048,576 bit static random-access memory organized as 
1,048,576 words of 1 bit, fabricated using high-performance silicon-gate CMOS technol- 
ogy. Static design eliminates the need for external clocks or timing strobes while CMOS 
circuitry reduces power consumption and provides for greater reliability 
_ The MCM6227A is equipped with a chip enable (E) pin. In less than a cycle time after 
E goes high, the part enters a low-power standby mode, remaining in that state until E 
goes low again. 

The MCM6227A is available in 400 mil, 28-lead surface-mount SOJ packages. 

• Single 5 V ± 10% Power Supply 

• Fast Access Times:20, 25, 35, and 45 ns 

• Equal Address and Chip Enable Access Times 

• Input and Output are TTL Compatible 

• Three-State Output 

• Low Power Operation: 160/140/130/120 mA Maximum, Active AC 



BLOCK DIAGRAM 



A0-|>- 

A3H^: 

A4H^: 

A6-[^r 
A7-l^: 
A8-{^: 
A9-l^: 



'-> 



ROW 
DECODER 



MEMORY MATRIX 
1024 ROWS X 
1024 COLUMNS 



•vcc 
vss 



MCM6227A 




^^ 



WJ PACKAGE 

400 MIL SOJ 

CASE 810 



PIN ASSIGNMENT 



28 ] Vcc 




INPUT 

DATA 

CONTROL 



COLUMN I/O 



-Dr-Q 



COLUMN DECODER 






A10 All A12 A13 A14 A15 A16 A17 A18 A19 



PIN NAMES 

AC - A1 9 Address Inputs 

W Write Enable 

E Chip Enable 

D Data Input 

Q Data Output 

NC No Connection 

Vcc + 5V Power Supply 

Vss Ground 
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MOTOROLA FAST SRAM DATA 



MCM6227A TRUTH TABLE 



E 


W 


Mode 


I/O Pin 


Cycle 


Current 


H 


X 


Not Selected 


High-Z 


- 


ISB1.ISB2 


L 


H 


Read 


Dout 


Read 


Iqca 


L 


L 


Write 


High-Z 


Write 


ICCA 



H = High, L = Low, X = Don't Care 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage Relative to Vss 


Vcc 


- 0.5 to 7.0 


V 


Voltage Relative to Vss 'or Any Pin 
Except Vcc 


Vin.Vout 


-0.5 to Vcc + 0-5 


V 


Output Current 


'out 


±20 


mA 


Power Dissipation 


Pd 


1.1 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to + 70 


=■0 


storage Temperature 


Tstg 


-55 to +150 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to these high-impedance 
circuits. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.5 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



*V|L (min) = - 0.5 V dc; V||_ (min) = - 2.0 V ac (pulse width < 20 ns). 
**V|H (max) = Vcc = 0.3 V dc; V|h (max) = Vcc + 2 V ac (pulse width < 20 ns). 

DC CHARACTERISTICS AND SUPPLY CURRENTS 



Parameter 


Symbol 


Min 


Typ* 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


l|kg(l) 


- 


- 


+ 1 


HA 


Output Leakage Current (E = V|h, Vout = to Vcc) 


>lkg(0) 


— 


— 


+ 1 


^A 


AC Active Supply Current (lout = mA, Vcc = "i^x) 

MCM6227A-20: IavaV = 20 ns 
MCM6227A-25: IavaV = 25 ns 
MCM6227A-35: IavAV = 35 ns 
MCM6227A-45: tAVAV = 45 ns 


ICCA 


- 


120 
110 
100 
90 


160 
140 
130 
120 


mA 


AC Standby Current (Vcc = f^iax, E = Vm, f = fmax) 


ISBI 


— 


7 


20 


mA 


CMOS Standby Current (E > Vcc - 0.2 V, Vjn < Vss + 0.2 V 
or > Vcc - 0.2 V, Vcc = f"ax, f = MHz) 


ISB2 


— 


4 


15 


mA 


Output Low Voltage (Iql = + 8-0 mA) 


Vol 


- 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


- 


V 



•Typical values are measured at 25°C, Vcc = 5 V. 
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CAPACITANCE {f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 




All Inputs Except Clocks and D, Q 
EandW 


Cin 


4 
5 


6 
8 


PF 


Input and Output Capacitance 




D,Q 


Cjn. Cout 


5 


8 


PF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 1 0%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 2 ns 

Input Timing Measurement Reference Level 1.5 V 

READ CYCLE TIMING (See Notes 1 and 2) 



Output Timing Measurement Reference Level 1 .5 V 

Output Load See Figure 1A 



1 



Parameter 


Symbol 


6227A-20 


6227A-25 


6227A-35 


6227A-45 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


20 


- 


25 


- 


35 


- 


45 


- 


ns 


2,3 


Address Access Time 


'AVQV 


*AA 


- 


20 


- 


25 


— 


35 


— 


45 


ns 




Enable Access Time 


tELQV 


'ACS 


- 


20 


- 


25 


— 


35 


— 


45 


ns 


4 


Output Hold from Address Change 


tAXQX 


<0H 


5 


- 


5 


— 


5 


— 


5 


— 


ns 




Enable Low to Output Active 


tELQX 


tLZ 


5 


- 


5 


- 


5 


- 


5 


- 


ns 


5,6,7 


Enable High to Output High-Z 


*EHQZ 


tHZ 





9 





10 





12 


- 


18 


ns 


5,6,7 


Power Up Time 


tELICCH 


tpu 





- 





- 





- 





- 


ns 




Power Down Time 


tEHICCL 


tPD 


- 


20 


- 


25 


- 


35 


- 


45 


ns 





NOTES: 

1 . W is high for read cycle. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus con- 
tention conditions during read and write cycles. 

3. All timings are referenced from the last valid address to the first transitioning address. 

4. Addresses valid prior to or coincident with E going low. 

5. At any given voltage and temperature, tgnoz "^^^ is less than Ielqx min, both for a given device and from device to device. 

6. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

7. This parameter is sampled and not 100% tested. 

8. Device is continuously selected (1 ^ V|l). 



OUTPUT [I>-(r 



AC TEST LOADS 



Rl = son 



J_ Zo= son _L 



OUTPUT - 



255 n 



Vl=1.5V 



Figure 1 A 



+ 5V 



480 n 

SpF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 B 



TIMING LIMITS 

The table of timing values shows ejther a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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MOTOROLA FAST SRAM DATA 



A (ADDRESS) 



Q (DATA OUT) 



READ CYCLE 1 (See Notes 1,2, and 8) 

'AVAV 



X 



1 



■>AXQX- 



PREVIOUS DATA VALID 



mmmi 



■ tAVQV ■ 



DATA VALID 



A (ADDRESS) 



E (CHIP ENABLE) 



Q (DATA OUT) 



Ice 

SUPPLY CURRENT 
'SB 



}( 



HIGH-Z 



READ CYCLE 2 (See Note 4) 
'AVAV 



\ 



'ELOV- 



■'ELQX- 



tAVQV- 



KSEX)( 



• tELICCH 



Y 



X 



f 



DATA VALID 



■•ehoz 



U- 



'ehiccl- 



E 



MOTOROLA FAST SRAM DATA 
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WRITE CYCLE 1 (W Controlled. See Notes 1 and 2) 



] 



Parameter 


Symbol 


6227A-20 


6227 A-25 


6227A-35 


6227A-45 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


20 


- 


25 


- 


35 


- 


45 


- 


ns 


3 


Address Setup Time 


tAVWL 


tAS 





- 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


15 


- 


17 


- 


20 


- 


25 


- 


ns 




Write Pulse Width 


tWLWH 


twp 


15 


— 


17 


- 


20 


— 


25 


- 


ns 




Data Valid to End of Write 


tDVWH 


tow 


10 


- 


10 


- 


15 


- 


20 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





- 





- 





- 


ns 




Write Low to Data High-Z 


tWLQZ 


<wz 





9 





10 





15 





20 


ns 


4,5,6 


Write High to Output Active 


tWHQX 


tow 


5 


- 


5 


- 


5 


- 


5 


- 


ns 


4,5,6 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus con- 
tention conditions during read and write cycles. 

3. All timings are referenced from the last valid address to the first transitioning address. 

4. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

5. This parameter is sampled and not 100% tested. 

6. At any given voltage and temperature, twLQZ "^^^ is less than twHQX ''^i" ^°^^ 'o"" ^ given device and from device to device. 



WRITE CYCLE 1 (W Controlled See Notes 1 and 2) 
'AVAV 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



Q (DATA OUT)' 




HIGH-Z 



I-*- tWLQZ 



HIGH-Z 



<xxxx>- 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


6227A-20 


6227A-25 


6227A-35 


6227A-45 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


<AVAV 


twc 


20 


- 


25 


- 


35 


- 


45 


- 


ns 


3 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


15 


- 


17 


- 


20 


- 


25 


- 


ns 




Enable to End of Write 


tELEH 


tew 


15 


- 


17 


- 


20 


- 


25 


- 


ns 


4,5 


Enable to End of Write 


tELWH 


tew 


15 


- 


17 


- 


20 


- 


25 


- 


ns 




Write Pulse Width 


tWLEH 


twp 


15 


— 


17 


- 


20 


- 


25 


- 


ns 




Data Valid to End of Write 


tDVEH 


tDW 


10 


- 


10 


- 


15 


- 


20 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus con- 
tention conditions during read and write cycles. 

3. All timings are referenced from the last valid address to the first transitioning address. 

4. If E goes low coincident with or after W goes low, the output will remain in a high-impedance state. 

5. If E goes high coincident with or before W goes high, the output will remain in a high-impedance state. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



Q (DATA OUT) 



)( 



WRITE CYCLE 2 (E Controlled See Notes 1 and 2) 

«• tAVAV 



)( 



■tAVEH- 



-'AVEL- 



■ 'ELEH 



\ 



/ 



■'elwh- 



\ 



:xxxxxxxxxxxxxxxxxxxx) r 



'DVEH- 



- tEHAX 



/ 



DATA VALID 



xxxxxs 



-tEHDX 



HIGHZ 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 



M 6227A WJ XX XX 



Shipping Method (R2 = Tape and Reel, Blank = Ralls) 
Speed (20 = 20 ns, 25 = 25 ns, 35 = 35 ns, 45 = 45 ns) 
Package (WJ = 400 mil SOJ) 



Full Part Numbers — MCM6227AWJ20 
MCM6227AWJ25 
MCM6227AWJ35 
MCM6227AWJ45 



MCM6227AWJ20R2 
MCM6227AWJ25R2 
MCM6227AWJ35R2 
MCM6227AWJ45R2 



MOTOROLA FAST SRAM DATA 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

1M X 1 Bit Static Random 

Access Memory 

The MCM6227B is a 1 ,048,576 bit static random-access memory organized as 
1 ,048,576 words of 1 bit, fabricated using higli-performance silicon-gate CMOS technol- 
ogy. Static design eliminates the need for external clocks or timing strobes while CMOS 
circuitry reduces power consumption and provides for greater reliability. 

The MCM6227B is each equipped with a chip enable (E) pin. This feature provides 
reduced system power requirements without degrading access time performance. 

The MCM6227B is available in 300 mil and 400 mil, 28-lead surface-mount SOJ 
packages. 

• Single 5 V + 1 0% Power Supply 

• Fast Access Times: 1 5/1 7/20/25/35 ns 

• Equal Address and Chip Enable Access Times 

• Input and Output are TTL Compatible 

• Three-State Output 

• Low Power Operation: 115/11 0/1 05/1 00/95 mA Maximum, Active AC 

BLOCK DIAGRAM 




MEMORY MATRIX 

1024 ROWS X 
1024x1 COLUMNS 



MCM6227B 




J PACKAGE 
300 MIL SOJ 
CASE 810B 



WJ PACKAGE 



400 MIL SOJ 
CASE 810 



COLUMN I/O 



-<^ 



COLUMN DECODER 



AID All A12 A13 A14 A15 A16 A17 A18 A19 



PIN ASSIGNMENT 



] vcc 




PIN NAMES 

AG - A1 9 Address Inputs 

W Write Enable 

E Chip Enable 

D Data Input 

Q Data Output 

NO No Connection 

Vcc + 5V Power Supply 

Vss Ground 

*lf not used for no connect, then do not ex- 
ceed voltages of - 0.5 to Vcc + 0-5 V. 
This pin is used for manufacturing diag- 
nostics. 



This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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MOTOROLA FAST SRAM DATA 



TRUTH TABLE 



E 


W 


Mode 


I/O Pin 


Cycle 


Current 


H 


X 


Not Selected 


High-Z 


- 


ISB1.ISB2 


L 


H 


Read 


Dout 


Read 


ICCA 


L 


L 


Write 


High-Z 


Write 


ICCA 



H = High, L = Low, X = Don't Care 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage Relative to Vss 


Vcc 


- 0.5 to 7.0 


V 


Voltage Relative to Vss ^°' Any Pin 
Except Vcc 


Vin.Vout 


- 0.5 to Vcc + 0.5 


V 


Output Current 


'out 


+ 20 


mA 


Power Dissipation 


pd 


1.1 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature 


Tstg 


-55 to +150 


°C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to these high-impedance 
circuits. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


IVIax 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.5 


V 


Input High Voltage 


V|H 


2.2 


Vcc +0-3" 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



*V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width < 20 ns). 

**V|H ("lax) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2 V ac (pulse width < 20 ns). 

DC CHARACTERISTICS AND SUPPLY CURRENTS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, V|n = to Vcc) 


l|kg(l) 


- 


±1 


jiA 


Output Leakage Current (E = V|h, Vout = to Vcc) 


"ikg(O) 


- 


±1 


HA 


AC Active Supply Current (lout = mA, Vcc = "i3'<) 

MCM6227B-15: tAVAV = 15 ns 
MCM6227B-17: tAVAV = 17 ns 
MCM6227B-20: tAVAV = 20 ns 
MCM6227B-25: tAVAV = 25 ns 
MCM6227B-35: tAVAV = 35 ns 


'CCA 


- 


115 
110 
105 
100 
95 


mA 


AC Standby Current (Vcc = f^^^' E = V|h. f = fmax) 

MCM6227B-15: IavaV = 15 ns 
MCM6227B-17: tAVAV = 17 ns 
MCM6227B-20: tAVAV = 20 ns 
MCM6227B-25: tAVAV = 25 ns 
MCM6227B-35: IavAV = 35 ns 


'SBI 


— 


35 
35 
30 
25 
20 


mA 


CMOS Standby Current (E > Vcc - 0-2 V Vjn < Vss + 0.2 V 
or > Vcc - 0.2 V, Vcc = max, f = MHz) 


ISB2 


— 


— 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


V 



MOTOROLA FAST SRAM DATA 
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CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Characteristic 


Symbol 


Typ 


IVIax 


Unit 


Input Capacitance 




All Inputs Except Clocks and D, Q 
EandW 


Cin 


4 
5 


6 
8 


PF 


Input and Output Capacitance 




D.Q 


Cin- Cout 


5 


8 


PF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 2 ns 

Input Timing Measurement Reference Level 1.5 V 

READ CYCLE TIMING (See Notes 1 and 2) 



Output Timing Measurement Reference Level 1 .5 V 

Output Load See Figure 1 A 



1 



Parameter 


Symbol 


6227B-15 


6227B-17 


62278-20 


6227B-25 


6227B-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


15 


- 


17 


— 


20 


— 


25 


- 


35 


— 


ns 


2,3 


Address Access Time 


tAVQV 


tAA 


- 


15 


- 


17 


- 


20 


- 


25 


- 


35 


ns 




Enable Access Time 


tELQV 


tACS 


- 


15 


- 


17 


- 


20 


- 


25 


- 


35 


ns 


4 


Output Hold from Address 
Change 


tAXQX 


tOH 


5 


— 


5 


— 


5 


— 


5 


— 


5 


— 


ns 




Enable Low to Output 
Active 


tELQX 


tLZ 


5 


— 


5 


— 


5 


— 


5 


— 


5 


— 


ns 


5,6,7 


Enable High to Output 
High-Z 


tEHQZ 


tHZ 





6 





7 





7 





8 





8 


ns 


5,6,7 



NOTES: 

1 . W is high for read cycle. 

2. Product sensitivities to noise require proper grounding and decoupling of powder supplies as well as minimization or elimination of bus con- 
tention conditions during read and write cycles. 

3. All timings are referenced from the last valid address to the first transitioning address. 

4. Addresses valid prior to or coincident with E going low. 

5. At any given voltage and temperature, tEHQZ "^^x is less than tgLQx min, both for a given device and from device to device. 

6. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

7. This parameter is sampled and not 100% tested. 

8. Device is continuously selected (E < V|l). 



OUTPUT \zy-Q. 



AC TEST LOADS 



Rl = 50 n 



JL Zo= son 



Figure 1A 



OUTPUT - 



255 fi 



Vl=1.5V 



+ 5V 



480 n 

SpF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1B 



TIIVIING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 
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MOTOROLA FAST SRAM DATA 



A (ADDRESS) 



Q (DATA OUT) 



READ CYCLE 1 (See Notes 1.2, and 8) 
'AVAV 



}C 



I 



•tAXQX- 



PREVIOUS DATA VALID 



mmmi 



■ »AVQV ■ 



DATA VALID 



READ CYCLE 2 (See Note 4) 



A (ADDRESS) 



E (CHIP ENABLE) 



Q (DATA OUT) 



'cc 

SUPPLY CURRENT 
'SB 





< — 


WAV * 








^ 


\ 
1 


i 






, 






* 'ELQV * 








\ 


7 




■• — tELOX— *■ 






< — > 


-tEHQZ 


HIGH-Z 


(XXXX^ 


i DATA VALID \ 














• ..,«., 









--- 


— ► 




* — tELICCH 


X* — tEHICCL— »■ 








/ 








V 



E 



MOTOROLA FAST SRAM DATA 
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 



1 



Parameter 


Symbol 


6227B-15 


6227B-17 


6227B-20 


62278-25 


6227B-35 


Unit 


Notes 


Std 


Alt 


MIn 


Max 


MIn 


Max 


MIn 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


15 


— 


17 


— 


20 


- 


25 


— 


35 


— 


ns 


3 


Address Setup Time 


tAVWL 


tAS 





- 





- 





- 





- 





- 


ns 




Address Valid to End of 
Write 


tAVWH 


tAW 


12 


— 


14 


— 


15 


— 


17 


— 


20 


— 


ns 




Write Pulse Widtti 


tWLWH 


twp 


12 


- 


14 


- 


15 


- 


17 


- 


20 


- 


ns 




Data Valid to End of Write 


tDVWH 


tow 


7 


- 


8 


- 


8 


- 


10 


- 


11 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





- 





- 





- 





- 


ns 




Write Low to Data High-Z 


tWLQZ 


twz 





6 





7 





7 





8 





8 


ns 


4,5,6 


Write High to Output Active 


tWHQX 


tow 


5 


- 


5 


- 


5 


- 


5 


- 


5 


- 


ns 


4,5,6 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during tfie overlap of E low and W low. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus con- 
tention conditions during read and write cycles. 

3. All timings are referenced from the last valid address to the first transitioning address. 

4. Transition is measured + 500 mV from steady-state voltage with load of Figure 1 B. 

5. This parameter is sampled and not 100% tested. 

6. At any given voltage and temperature, tv\/LQZ 'ti^'* 's less than twHOX f^ii" both for a given device and from device to device. 



WRITE CYCLE 1 (W Controlled See Notes 1 and 2) 
lAVAV 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 




I*- tWLQZ 



Q (DATA OUT)' 



HIGH-Z 



HIGH-Z 



-tWHDX 



X^ 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


6227B-15 


6227B-17 


6227B-20 


62278-25 


62278-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


15 


- 


17 


- 


20 


- 


25 


- 


35 


- 


ns 


3 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 





- 





- 


ns 




Address Valid to End of 
Write 


tAVEH 


tAW 


12 


— 


14 


— 


15 


— 


17 


— 


20 


— 


ns 




Enable to End of Write 


tELEH 


tew 


10 


- 


11 


- 


12 


- 


15 


- 


20 


- 


ns 


4,5 


Enable to End of Write 


tELWH 


tew 


10 


- 


11 


- 


12 


- 


15 


- 


20 


- 


ns 




Data Valid to End of Write 


tDVEH 


tow 


7 


— 


8 


- 


8 


- 


10 


- 


11 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





— 





- 





- 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus con- 
tention conditions during read and write cycles. 

3. AlUimings are referenced from the last valid address to the first transitioning address. 

4. If E goes low coincident with or after W goes low, the output will remain in a high-impedance state. 

5. If E goes high coincident with or before W goes high, the output will remain in a high-impedance state. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



Q (DATA OUT) 



)( 



WRITE CYCLE 2 (E Controlled See Notes 1 and 2) 
•• tAVAV 



)( 



■ tAVEH - 



-tAVEL- 



\ 



• tELEH 



/ 



■tELWH- 



\ 



h 'DVEH- 



-tEHAX 



/ 



DATA VALID 



M 



-tEHDX 



HIGHZ 



MOTOROLA FAST SRAM DATA 
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Motorola Memory Prefix 
Part Number 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 6227B XX XX 



f 



Shipping Method (R2 = Tape and Reel, Blank = Ralls) 

Speed (20 = 15 = 15 ns, 17 = 17 ns, 20 = 20 ns, 
25 = 25 ns, 35 = 35 ns) 

Package (J = 300 mil SOJ, WJ = 400 mil SOJ) 



1 



Full Part Numbers — MCM6227BJ15 
MCM6227BJ17 
MCM6227BJ20 
MCM6227BJ25 
MCM6227BJ35 
MCM6227BWJ15 
MCM6227BWJ17 
MCM6227BWJ20 
MCM6227BWJ25 
MCM6227BWJ35 



MCM6227BJ15R2 

MCM6227BJ17R2 

MCM6227BJ20R2 

MCM6227BJ25R2 

MCM6227BJ35R2 

MCM6227BWJ15R2 

MCM6227BWJ17R2 

MCM6227BWJ20R2 

MCM6227BWJ25R2 

MCM6227BWJ35R2 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



256K X 4 Bit Static Random 
Access IWemory 

The MCM6229A is a 1 ,048,576 bit static random access memory organized as 
262,144 words of 4 bits, fabricated using highi-performance silicon-gate Cf\/IOS technol- 
ogy. Static design eliminates the need for external clocks or timing strobes, while CMOS 
circuitry reduces power consumption and provides for greater reliability. _ 

The MCM6229A is equipped with both chip enable (E) and output enable (G) pins, 
allowing for greater system flexibility and eliminating bus contention problems. 

The MCM6229A is available in 400 mil, 28-lead surface-mount SOJ packages. 

• Single 5 V ± 10% Power Supply 

• Fast Access Times: 20, 25, 35, and 45 ns 

• Equal Address and Chip Enable Access Times 

• All Inputs and Outputs are TTL Compatible 

• Three-State Outputs 

• Low Power Operation: 170/150/140/130 mA Maximum, Active AC 



A3 
A4- 
A7 
A6 
A5 
A10 
A9 
A8- 
A1 ■ 

DQO- 



BLOCK DIAGRAM 

■fed u 



DQ3- 



ROW 
DECODER 



MEMORY MATRIX 

512 ROWS X 
2048 COLUMNS 



MCM6229A 




PACKAGE 
400 MIL SOJ 
CASE 810 



PIN ASSIGNMENT 




^ 



^i 



INPUT 

DATA 

CONTROL 



COLUMN I/O 



COLUMN DECODER 



A2 A13 A12 All A16 AO A17 A15 A14 



<- 






^ 



PIN NAMES 

AO - A17 Address Inputs 

W Write Enable 

G Output Enable 

E Chip Enable 

DQO - DQ3 Data Inputs/Outputs 

NC No Connection 

Vcc +5V Power Supply 

Vgs Ground 
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TRUTH TABLE 



E 


G 


W 


Mode 


I/O Pin 


Cycle 


Current 


H 


X 


X 


Not Selected 


High-Z 


- 


ISB1.ISB2 


L 


H 


H 


Output Disabled 


High-Z 


- 


ICCA 


L 


L 


H 


Read 


Dout 


Read 


ICCA 


L 


X 


L 


Write 


Din 


Write 


'CCA 



H = High, L = Low, X = Don't Care 

ABSOLUTE MAXIMUM RATINGS (See Note) 



1 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage Relative to Vss 


Vcc 


- 0.5 to 7.0 


V 


Voltage Relative to Vgs for Any Pin 
Except Vcc 


Vin.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current (per I/O) 


lout 


±20 


mA 


Power Dissipation 


Pd 


1.1 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to + 70 


"C 


Storage Temperature 


Tstg 


-55 to +150 


"C 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to these high-impedance 
circuits. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute is maintained. 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.5 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



*V||_ (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width < 20 ns). 
** V|H (max) = Vcc + 0.3 V dc; V|h (max) = Vcc + 2 V ac (pulse width < 20 ns). 

DC CHARACTERISTICS AND SUPPLY CURRENTS 



Parameter 


Symbol 


Min 


Typ* 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


l|kg(l) 


- 


- 


+ 1 


iiA 


Output Leakage Current (E = V|h, Vout = to Vcc) 


'lkg(O) 


- 


- 


±1 


^A 


AC Active Supply Current (lout = mA, Vcc = m3><) 

MCM6229A-20: IavAV = 20 ns 
MCM6229A-25: IavAV = 25 ns 
MCM6229A-35: tAVAV = 35 ns 
MCM6229A-45: tAVAV = 45 ns 


ICCA 


- 


140 
120 
110 
100 


170 
150 
140 
130 


mA 


AC Standby Current (Vcc = "^^x, E = V|h, f = fmax) 


'SBI 


- 


7 


20 


mA 


CMOS Standby Current (E > Vcc - 0.2 V, Vjn < Vss + 0.2 V 
or > Vcc - 0-2 V, Vcc = max, f = MHz) 


ISB2 


— 


4 


15 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


- 


0.4 


V 


Output High Voltage (Iqh = - 40 mA) 


VOH 


2.4 


- 


- 


V 



•Typical measurements are taken at 25°C, Vcc = 5 V. 
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CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 




All Inputs Except Clocks and DQ 
E, G, and W 


Cin 
Cck 


4 
5 


6 
8 


PF 


Input/Output Capacitance 




DQ 


Cj/O 


5 


8 


PF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 2 ns 

Input Timing Measurement Reference Level 1.5 V 

READ CYCLE TIMING (See Notes 1 and 2) 



Output Timing Measurement Reference Level 1 .5 V 

Output Load See Figure 1A 



Parameter 


Symbol 


6229A-20 


6229A-25 


6229A-35 


6229A-45 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


20 


- 


25 


- 


35 


- 


45 


- 


ns 


2,3 


Address Access Time 


tAVQV 


»AA 


- 


20 


- 


25 


- 


35 


- 


45 


ns 




Enable Access Time 


tELQV 


tACS 


- 


20 


- 


25 


- 


35 


- 


45 


ns 


4 


Output Enable Access Time 


tQLQV 


tOE 


- 


8 


- 


10 


- 


15 


- 


15 


ns 




Output Hold from Address Change 


tAXQX 


tOH 


5 


- 


5 


- 


5 


- 


5 


- 


ns 




Enable Low to Output Active 


tELQX 


tELZ 


5 


- 


5 


- 


5 


- 


5 


- 


ns 


5,6.7 


Output Enable Low to Output Active 


tQLQX 


tQLZ 





- 





- 





- 





- 


ns 


5,6,7 


Enable High to Output High-Z 


tEHQZ 


tEHZ 





9 





10 





12 





15 


ns 


5,6,7 


Output Enable High to Output High-Z 


tGHQZ 


tELZ 





9 





10 





12 





15 


ns 


5,6,7 


Power Up Time 


tELICCH 


tpu 





- 





- 





- 





- 


ns 




Power Down Time 


'EHICCL 


tPD 


- 


20 


- 


25 


- 


35 


- 


45 


ns 





NOTES: 

1 . W is high for read cycle. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus con- 
tention conditions during read and write cycles. 

3. All timings are referenced from the last valid address to the first transitioning address. 

4. Addresses valid prior to or coincident with E going low. 

5. At any given voltage and temperature, tgHQZ "^^^ is less than tgLQx min, and tQHQZ "lax is less than tQLQX f^'"- ''oth for a given device 
and from device to device. 

6. Transition is measured ± 500 mV from steady-state voltage with load of Figure IB. 

7. This parameter is sampled and not 100% tested. 

8. Device is continuously selected (E < V|l, G < V|l). 



AC TEST LOADS 



OUTPUT (T 



I 



_L Zq = 50 ii JL 



1 



Rl = 50 Q 



OUTPUT - 



255 n 



Vl = 1.5V 



Figure 1A 



+5V 



480 ii 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1B 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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* 


READ CYCLE 1 (See Notes 1,2, and 8) 














'avav 


* 




A (ADDRESS) 


) 






)i 














^ 'axqx * 






Q (DATA OUT) 




p™»™v.o mmm) 


L 


DATA VALID 






- 


■■- ■ 'AVQV 


► 





] 



A (ADDRESS) 



E (CHIP ENABLE) 



G (OUTPUT ENABLE) 



(DATA OUT) 



'CO 
SUPPLY CURRENT 

ISB 



)( 



HIGHZ 



READ CYCLE 2 (See Note 8) 
tAVAV 



\ 



>ELICCH • 



•'ELOV- 



■ tELQX- 



\ 



■'GLQX- 



tQLQV 



raxx)( 



tAVQV- 



/ 



J 



/ 



/ 



-'EHQZ- 



-'GHQZ- 



DATA VALID 



u 



) 



'EHICCL- 



X 
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WRITE CYCLE 1 (W Controlled, See Notes 1,2, and 3) 



Parameter 


Symbol 


6229A-20 


6229A-25 


6229A-35 


6229A-45 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


20 


— 


25 


- 


35 


- 


45 


— 


ns 


4 


Address Setup Time 


tAVWL 


tAS 





- 





- 





- 





- 


ns 




Address Valid to End of Write 


UVWH 


tAW 


15 


- 


17 


- 


20 


- 


25 


— 


ns 




Write Pulse Width 


tWLWH 


twp 


15 


- 


17 


- 


20 


- 


25 


- 


ns 




Data Valid to End of Write 


♦dvwh 


tDW 


10 


- 


10 


— 


15 


- 


20 


— 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





- 





- 





- 


ns 




Write Low to Data High-Z 


tWLQZ 


twz 





9 





10 





15 





20 


ns 


5,6,7 


Write High to Output Active 


tWHQX 


tow 


5 


- 


5 


- 


5 


- 


5 


— 


ns 


5,6,7 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus conten- 
tion conditions during read and write cycles. 

3. If G goes low coincident with or after W goes low, the output will remain in a high-impedance state. 

4. All timings are referenced from the last valid address to the first transitioning address. 

5. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

6. This parameter is sampled and not 100% tested. 

7. At any given voltage and temperature, twLQZ '^^^ 's less than twHQX "^'fi ^°^^ 'o"" => Qiven device and from device to device. 



WRITE CYCLE 1 (W Controlled See Notes 1 , 2, and 3) 
'AVAV 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA IN) 



Q (DATA OUT) 
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a 



WRITE CYCLE 2 (E Controlled, See Notes 1 


2, and 3) 






















Parameter 


Symbol 


6229A-20 


6229A-25 


6229A-35 


6229A-45 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


20 


— 


25 


— 


35 


- 


45 


— 


ns 


4 


Address Setup Time 


tAVEL 


tAS 





— 





— 





— 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


15 


- 


17 


- 


20 


- 


25 


- 


ns 




Enable to End of Write 


tELEH 


tew 


15 


- 


17 


- 


20 


- 


25 


- 


ns 


5,6 


Enable to End of Write 


tELWH 


tew 


15 


- 


17 


- 


20 


- 


25 


- 


ns 




Write Pulse Width 


tWLEH 


twp 


15 


- 


17 


- 


20 


- 


25 


- 


ns 




Data Valid to End of Write 


•dveh 


tDW 


10 


- 


10 


- 


15 


- 


20 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overiap of E low and W low. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus conten- 
tion conditions during read and write cycles. 

3. If G goes low coincident with or after W goes low, the output will remain in a high-impedance state. 

4. All timings are referenced from the last valid address to the first transitioning address. 

5. If E goes low coincident with or after W goes low, the output will remain in a high-impedance state. 

6. If E goes high coincident with or before W goes high, the output will remain in a high-impedance state. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D(DATA 



Q (DATA OUT) 



WRITE CYCLE 2 (E Controlled See Notes 1, 2, and 3) 

tAVAV 



)( 



)( 



lAVEH- 



- tAVEL - 



• tELEH 



\ 



/ 



■tELWH- 



\ 



-tEHAX 



/ 




HIGHZ 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 



6229A WJ XX 



H 



Shipping Method (R2 = Tape and Reel, Blank = Ralls) 
Speed (20 = 20 ns, 25 = 25 ns, 35 = 35 ns, 45 = 45 ns) 
Package (WJ = 400 mil SOJ) 



Full Part Numbers — MCM6229AWJ20 
MCM6229AWJ25 
MCM6229AWJ35 
MCM6229AWJ45 



MCM6229AWJ20R2 
MCM6229AWJ25R2 
MCM6229AWJ35R2 
MCM6229AWJ45R2 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

256K X 4 Bit Static Random 

Access Memory 

The MCM6229B is a 1 ,048,576 bit static random access memory organized as 
262,144 words of 4 bits, fabricated using fiigh-performance silicon-gate CMOS tecfinol- 
ogy. Static design eliminates the need for external clocks or timing strobes, while CMOS 
circuitry reduces power consumption and provides for greater reliability. 

The MCM6229B is equipped with both chip enable (E) and output enable (G) pins, 
allowing for greater system flexibility and eliminating bus contention problems. Either 
input, when high, will force the outputs to high impedance. 

The MCM6229B is available in 300 mil and 400 mil, 28-lead surface-mount SOJ 
packages. 

• Single 5 V ± 1 0% Power Supply 

• Fast Access Times: 1 5/1 7/20/25/35 ns 

• Equal Address and Chip Enable Access Times 

• All Inputs and Outputs are TTL Compatible 

• Three-State Outputs 

• Low Power Operation: 120/115/110/105/100 mA Maximum, Active AC 



BLOCK DIAGRA!\/I 



A7-C^ 

A5-fe 
A10-C^ 

A9-i:^ 

AS-D^ 
Al-C^ 



ROW 
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MEMORY MATRIX 

512 ROWS X 
2048 COLUMNS 



MCM6229B 




J PACKAGE 
300 MIL SOJ 
CASE 81 OB 



WJ PACKAGE 



400 MIL SOJ 
CASE 810 



PIN ASSIGNMENT 




DQO 



DQ3 




COLUMN I/O 



COLUMN DECODER 



A2 A13 A12 A11 A16 AO A17 A15 A14 

<^ 




PIN NAMES 

A0-A17 Address Inputs 

W Write Enable 

G Output Enable 

E Chip Enable 

DQO - DQ3 Data Inputs/Outputs 

Vcc + 5V Power Supply 

Vss Ground 

NO No Connection 

*lf not used for no connect, then do not ex- 
ceed voltages of - 0.5 to Vcc + 0-5 V. 
This pin is used for manufacturing diag- 
nostics. 



This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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TRUTH TABLE 



I 


G 


W 


Mode 


I/O Pin 


Cycle 


Current 


H 


X 


X 


Not Selected 


High-Z 


- 


"SB1.ISB2 


L 


H 


H 


Output Disabled 


High-Z 


- 


ICCA 


L 


L 


H 


Read 


Dout 


Read 


ICCA 


L 


X 


L 


Write 


Din 


Write 


ICCA 



H = High, L = Low, X = Don't Care 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage Relative to Vss 


Vcc 


- 0.5 to 7.0 


V 


Voltage Relative to Vss for Any Pin 
Except Vcc 


Vin.Vout 


- 0.5 to Vcc + 0-5 


V 


Output Current (pej I/O) 


lout 


±20 


mA 


Power Dissipation 


Pd 


1.1 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


Ta 


to + 70 


»c 


Storage Temperature 


Tstg 


-55 to +150 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to these high-impedance 
circuits. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.5 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



*V|L (min) = ■ 
"V|H (max) = 



0.5 V dc; ViL (min) = - 2.0 V ac (pulse width ^ 20 ns). 

Vcc + 0-3 V dc; V|h (max) = Vcc + 2 V ac (pulse width < 20 ns). 



DC CHARACTERISTICS AND SUPPLY CURRENTS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


l|kg(l) 


- 


±1 


HA 


Output Leakage Current (E = V|h, Vout = to Vcc) 


l|kg(0) 


- 


±1 


HA 


AC Active Supply Current (lout = mA, Vcc = max) 

MCM6229B-15: tAVAV = 15 ns 
MCM6229B-17: tAVAV = 17 ns 
MCM6229B-20: tAVAV = 20 ns 
MCM6229B-25: IavaV = 25 ns 
MCM6229B-35: tAVAV = 35 ns 


ICCA 


— 


120 
115 
110 
100 
95 


mA 


AC Standby Current (Vcc = max, E = V|h, f = fmax) 

MCM6229B-15: tAVAV = 15 ns 
MCM6229B-17: tAVAV = 17 ns 
MCM6229B-20: tAVAV = 20 ns 
MCM6229B-25: tAVAV = 25 ns 
MCM6229B-35: tAVAV = 35 ns 


ISBI 


— 


35 
35 
30 
25 
20 


mA 


CMOS Standby Current (E > Vcc - 0.2 V, Vjn < Vss + 0.2 V 
or > Vcc - 0.2 V, Vcc = max, f = MHz) 


ISB2 


— 


15 


mA 


Output Low Voltage (Iql = + 8-0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 40 mA) 


Voh 


2.4 


- 


V 
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CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 




All Inputs except Clocks & DQs 
E, G, and W 


Cin 
Cck 


4 
5 


6 
8 


PF 


Input/Output Capacitance 




DQ 


C|/0 


5 


8 


PF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Pulse Levels to 3.0 V 

input Rise/Fall Time 2 ns 

Input Timing Measurement Reference Level 1 .5 V 

READ CYCLE TIMING (See Notes 1 and 2) 



Output Timing Measurement Reference Level 1.5 V 

Output Load See Figure 1A 



Parameter 


Symbol 


6229B-15 


6229B-17 


6229B-20 


62298-25 


6229B-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


15 


- 


17 


- 


20 


- 


25 


- 


35 


- 


ns 


2,3 


Address Access Time 


tAVQV 


tAA 


- 


15 


- 


17 


- 


20 


- 


25 


- 


35 


ns 




Enable Access Time 


tELQV 


'ACS 


- 


15 


- 


17 


- 


20 


- 


25 


- 


35 


ns 


4 


Output Enable Access 
Time 


tQLQV 


tOE 


— 


6 


— 


7 


— 


7 


— 


8 


— 


8 


ns 




Output Hold from Address 
Change 


tAXQX 


tOH 


5 


— 


5 


— 


5 


— 


5 


— 


5 


— 


ns 




Enable Low to Output 
Active 


tELQX 


tELZ 


5 


— 


5 


— 


5 


— 


5 


— 


5 


— 


ns 


5,6,7 


Output Enable Low to 
Output Active 


tQLQX 


tQLZ 





— 





— 





— 





— 





— 


ns 


5,6,7 


Enable High to Output 
High-Z 


tEHQZ 


•ehz 





6 





7 





7 





8 





8 


ns 


5,6,7 


Output Enable High to 
Output High-Z 


tQHQZ 


tELZ 





6 





7 





7 





8 





8 


ns 


5,6,7 



NOTES: 

1. W is high for read cycle. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus con- 
tention conditions during read and write cycles. 

3. All timings are referenced from the last valid address to the first transitioning address. 

4. Addresses valid prior to or coincident with E going low. 

5. At any given voltage and temperature, t^HOZ '^^^ is 'ess than Ielqx min, and tQHQZ '^^^ 's less than Iglox ™'^' tioth for a given device 
and from device to device. 

6. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

7. This parameter is sampled and not 100% tested. 

8. Device is continuously selected (E < V|l, G < V|l). 



AC TEST LOADS 



OUTPUT (T 



I 



±. Zo= 50ii J_ 



Figure 1A 



Rl = 50 ii 



OUTPUT - 



:1.5 V 



255 n 



+5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1B 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 
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READ CYCLE 1 (See Notes 1,2, and 8) 



A (ADDRESS) 



Q (DATA OUT) 



■'avav- 



I 



■'axqx- 



PREVIOUS DATA VALID 



mmm 



■ 'AVQV ■ 



DATA VALID 



1 



A (ADDRESS) 



E (CHIP ENABLE) 



G (OUTPUT ENABLE) 



Q (DATA OUT) 



Ice 

SUPPLY CURRENT 
>SB 



)( 



HIGHZ 



READ CYCLE 2 (See Note 8) 
'AVAV 



\ 



'ELICCH ■ 



•'ELQV- 



• tELQX- 



\ 



■>GLQX- 



'GLQV 



^XXXX)( 



• 'avqv- 



7 



X 



/ 



/ 



-•ehqz- 



•'GHQZ- 



DATA VALID 



I 



'EHICCL- 



X 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3) 



Parameter 


Symbol 


6229B-15 


6229B-17 


6229B-20 


62298-25 


62298-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


15 


- 


17 


- 


20 


- 


25 


— 


35 


- 


ns 


4 


Address Setup Time 


tAVWL 


tAS 





- 





- 





- 





— 





— 


ns 




Address Valid to End of 
Write 


tAVWH 


tAW 


12 


— 


14 


— 


15 


— 


17 


— 


20 


— 


ns 




Write Pulse Widtti 


tWLWH 


twp 


12 


- 


14 


- 


15 


- 


17 


- 


20 


- 


ns 




Data Valid to End of Write 


tDVWH 


tDW 


7 


- 


8 


- 


8 


- 


10 


- 


11 


- 


ns 




Data Hold Time 


tWHDX 


<DH 





- 





- 





- 





- 





— 


ns 




Write Low to Data HIgti-Z 


tWLQZ 


<WZ 





6 





7 





7 





8 





8 


ns 


5,6,7 


Write High to Output Active 


tWHQX 


tow 


5 


- 


5 


- 


5 


- 


5 


- 


5 


- 


ns 


5,6,7 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during ttie overiap of E low and W low. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus conten- 
tion conditions during read and write cycles. 

3. If G goes low coincident with) or after W goes low, ttie output will remain in a higfi-impedance state. 

4. All timings are referenced from tfie last valid address to the first transitioning address. 

5. Transition is measured ± 500 mV from steady-state voltage with load of Figure IB. 

6. This parameter is sampled and not 1 00% tested. 

7. At any given voltage and temperature, tyvLOZ i^^x is less than tv\/HQX "li" both 'or ^ given device and from device to device. 



WRITE CYCLE 1 (W Controlled See Notes 1,2, and 3) 
'AVAV 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D(DATA 



Q (DATA OUT) 
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WRITE CYCLE 2 (E Controlled, See Notes 1,2, and 3) 



I 



Parameter 


Symbol 


6229B-15 


6229B-17 


6229B-20 


62298-25 


62298-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


15 


- 


17 


- 


20 


- 


25 


- 


35 


- 


ns 


4 


Address Setup Time 


tAVEL 


tAS 





- 





- 





— 





— 





— 


ns 




Address Valid to End of 
Write 


tAVEH 


tAW 


12 


— 


14 


— 


15 


— 


17 


— 


20 


— 


ns 




Enable to End of Write 


♦eleh 


tew 


10 


- 


11 


- 


12 


- 


15 


- 


20 


- 


ns 


5,6 


Enable to End of Write 


tELWH 


tew 


10 


— 


11 


- 


12 


- 


15 


- 


20 


- 


ns 




Data Valid to End of Write 


toVEH 


tDW 


7 


- 


8 


- 


8 


- 


10 


- 


11 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





— 





- 





- 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus conten- 
tion conditions during read and write cycles. 

3. If G goes low coincident with or after W goes low, the output will remain in a high-impedance state. 

4. Aljjimings are referenced from the last valid address to the first transitioning address. 

5. If E goes low coincident with or after W goes low, the output will remain in a high-impedance state. 

6. If E goes high coincident with or before W goes high, the output will remain in a high-impedance state. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA IN) 



Q (DATA OUT) 



WRITE CYCLE 2 (E Controlled See Notes 1 , 2, and 3) 
tAVAV 



)( 



)( 



tAVEH - 



-tAVEL- 



tELEH 



\ 



Y 



■tELWH- 



\ 



tDVEH- 



«« >■ 



- tEHAX 



/ 



:xxxxxxxxxxxxxxxxxxxx) ^ 



DATA VALID 



h-n-tEHDx 



HIGHZ 



MCM6229B 
3-82 



MOTOROLA FAST SRAM DATA 



Motorola Memory Prefix 
Part Number 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 6229B XX XX 



t 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 

Speed (20 = 15 = 15 ns, 17 = 17 ns, 20 = 20 ns. 
25 = 25 ns, 35 = 35 ns) 

Package (J = 300 mil SOJ, WJ = 400 mil SOJ) 



Full Part Numbers — MCM6229BJ15 
MCM6229BJ17 
MCM6229BJ20 
MCM6229BJ25 
MCM6229BJ35 
MCM6229BWJ15 
MCM6229BWJ17 
MCM6229BWJ20 
MCM6229BWJ25 
MCM6229BWJ35 



MCM6229BJ15R2 

MCM6229BJ17R2 

MCM6229BJ20R2 

MCM6229BJ25R2 

MCM6229BJ35R2 

MCM6229BWJ15R2 

MCM6229BWJ17R2 

MCM6229BWJ20R2 

MCM6229BWJ25R2 

MCM6229BWJ35R2 
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] 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

512K X 8 Bit Static Random 

Access IVIemory 

The MCM6246 is a 4,194,304 bit static random access memory organized as 
524,288 words of 8 bits, fabricated using high-performance silicon-gate CMOS tech- 
nology. Static design eliminates the need for external clocks or timing strobes, while 
CMOS circuitry reduces power consumption and provides for greater reliability. 

The MCM6246 is equipped with chip enable (E) and output enable (G) pins, 
allowing for greater system flexibility and eliminating bus contention problems. 
Either input, when high, will force the outputs into high impedance. 

The MCM6246 is available in a 400 mil, 36-lead surface-mount SOJ package. 

• Single 5 V ± 1 0% Power Supply 

• Fast Access Time: 20/25/35 ns 

• Equal Address and Chip Enable Access Time 

• All Inputs and Outputs are TTL Compatible 

• Three-State Outputs 

• Power Operation: 190/170/150 mA Maximum, Active AC 



BLOCK DIAGRAM 



A13- 
A12- 
A11- 
A10- 
A9- 
A8- 
A7- 
AB- 
AS- 
A4- 

DQO- 



■1^ 






ROW 
DECODER 



MEMORY MATRIX 

1024 ROWS X 

4096 COLUMNS 



D07- 



■tH 



feri 



INPUT 

DATA 

CONTROL 



COLUMN I/O 



COLUMN DECODER 



A18 A17 A16 A15 A14 A3 A2 A1 AO 






<y 



<} 



DOO 



DQ7 



MCM6246 




WJ PACKAGE 
400 MIL SOJ 
CASE 893-01 



PIN ASSIGNMENT 




PIN NAMES 

AO - A1 8 Address Inputs 

W Write Enable 

G Output Enable 

E Chip Enable 

DQO - DQ7 Data Input/Output 

NC No Connection 

Vcc +5V Power Supply 

Vss Ground 



This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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MOTOROLA FAST SRAM DATA 



TRUTH TABLE (X 


= Don't Care) 








E 


G 


W 


Mode 


I/O Pin 


Cycle 


Current 


H 


X 


X 


Not Selected 


Higti-Z 


- 


ISBI. ISB2 


L 


H 


H 


Output Disabled 


High-Z 


— 


IQCA 


L 


L 


H 


Read 


Dout 


Read 


IQCA 


L 


X 


L 


Write 


High-Z 


Write 


'CCA 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage Relative to Vss 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vgs for Any Pin 
Except Vcc 


Vin. Vout 


- 0.5 to Vcc + 05 


V 


Output Current (per I/O) 


'out 


±20 


mA 


Power Dissipation 


Pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to + 70 


"C 


Storage Temperature — Plastic 


Tstg 


-55 to + 150 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUIVI RATINGS are 
exceeded. Functional operation stiould be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higtier than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields; however, It is ad- 
vised that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to these high impedance 
circuits. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear 
feet per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


- 


0.8 


V 



*V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width < 2.0 ns). 
" V|H (max) = Vcc + 0.3 V dc; V|H (max) = Vcc + 2.0 V ac (pulse width ^ 2.0 ns). 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


l|kg(l) 


- 


±1.0 


HA 


Output Leakage Current (E = V|h, Vout = to Vcc) 


l|kg(0) 


- 


±1.0 


HA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


V 



POWER SUPPLY CURRENTS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


AC Active Supply Current (lout = mA, MCM6246-20: t^VAV = 20 ns 
Vcc = max) MCM6246-25: IavaV = 25 ns 

MCM6246-35: tAVAV = 35 ns 


Ice 


- 


170 
145 
130 


190 
170 
150 


mA 


AC Standby Current (Vcc = max, MCM6246-20: tAVAV = 20 ns 
E = V|H, No other restrictions on MCM6246-25: tAVAV = 25 ns 
other inputs) MCM6246-35: tAVAV = 35 ns 


'SBI 


E 


55 
45 
35 


60 
50 
40 


mA 


CMOS Standby Current (E > Vcc - 0.2 V, Vjp < Vss + 0.2 V or 
S Vcc - 0.2 V) (Vcc = max, f = MHz) 


ISB2 


— 


10 


15 


mA 
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CAPACITANCE (f = 1.0 MHz, dV = 


= 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 








Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 


All Inputs Except Clocks and DQs 
E,G,W 


Cin 
Cck 


4 
5 


6 
8 


pF 


Input/Output Capacitance 


DQ 


C|/0 


5 


8 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V + 1 0%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 2 ns 

Input Timing Measurement Reference Level 1.5 V 

READ CYCLE TIMING (See Note 1) 



Output Timing Measurement Reference Level 1.5 V 

Output Load See Figure 1 A 



I 



Parameter 


Symbol 


MCM6246-20 


MCM6246-25 


MCM6246-35 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


20 


- 


25 


- 


35 


- 


ns 


2,3 


Address Access Time 


tAVQV 


tAA 


- 


20 


- 


25 


- 


35 


ns 




Enable Access Time 


tELQV 


tACS 


- 


20 


— 


25 


- 


35 


ns 


4 


Output Enable Access Time 


iQLQV 


tOE 


- 


6 


- 


8 


- 


10 


ns 




Output Hold from Address Change 


tAXOX 


tOH 


5 


- 


5 


- 


5 


- 


ns 




Enable Low to Output Active 


tELQX 


tLZ 


5 


- 


5 


- 


5 


- 


ns 


5,6,7 


Output Enable Low to Output Active 


tGLQX 


tLZ 





- 





- 





- 


ns 


5,6,7 


Enable High to Output High-Z 


tEHQZ 


tHZ 





g 





10 





12 


ns 


5,6,7 


Output Enable High to Output High-Z 


tQHQZ 


tHZ 





g 





10 





12 


ns 


5,6,7 


Power Up Time 


tELICCH 


tpu 





- 





- 





- 


ns 




Power Down Time 


'EHICCL 


tPD 


- 


20 


- 


25 


- 


35 


ns 





NOTES: 

1 . W is high for read cycle. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. All read cycle timings are referenced from the last valid address to the first transitioning address. 

4. Addresses valid prior to or coincident with E going low/E going high. 

5. At any given voltage and temperature, tEHQZ n^^x < t^LQx min, and tQHQZ '^^^ < 'GLQX 'Tii'^. both for a given device and from device 
to device. 

6. Transition is measured ± 500 mV from steady-state voltage with load of Figure IB. 

7. This parameter is sampled and not 100% tested. 

8. Device is continuously selected {E"< V|l, G < V||_). 



AC TEST LOADS 



OUTPUT CMI 



Rl = 50 n 



r 



Zo = 50 n J_ 



OUTPUT- 



255 ii 



Vl = 1.5V 



Figure 1A 



+ 5V 



480 n 



5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1B 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 
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MOTOROLA FAST SRAM DATA 



READ CYCLE 1 (See Note 8) 



A (ADDRESS) 



Q (DATA OUT) 



lAVAV 



X 



X 



■'AXQX- 



PREVIOUS DATA VALID 



immmm 



■ 'AVQV 



DATA VALID 



A (ADDRESS) 

E (CHIP ENABLE) 

G (OUTPUT ENABLE) 

Q (DATA OUT) 



}C 



HIGH-Z 



SUPPLY CURRENT 



ISB 



READ CYCLE 2 (See Note) 
tAVAV- 



\ 



tELOV 



'ELQX- 



\ 



'GLQX 



'AVQV • 



'GLQV- 



• tELICCH 



/ 



NOTE: Addresses valid prior to or coincident with E going low/ E going high. 



1 



f 



/■ 



DATA VALID 



■ tEHQZ 



■ 'GHQZ 



W- 



•ehiccl- 



i 
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WRITE CYCLE 1 (W Controlled, See Notes 1 , 2, and 3) 


















Parameter 


Symbol 


MCM6246-20 


MCM6246-25 


MCM6246-35 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


MIn 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


20 


- 


25 


- 


35 


- 


ns 


4 


Address Setup Time 


<AVWL 


tAS 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


15 


- 


17 


- 


20 


- 


ns 




Write Pulse Width 


tWLWH 


twp 


15 


— 


17 


— 


20 


- 


ns 




Data Valid to End of Write 


tDVWH 


tow 


10 


— 


10 


— 


15 


- 


ns 




Data Hold Time 


tWHDX 


*DH 





— 





— 





- 


ns 




Write Low to Data Higfi-Z 


tWLQZ 


twz 





9 





10 





15 


ns 


5,6,7 


Write Higli to Output Active 


tWHQX 


tow 


5 


- 


5 


- 


5 


- 


ns 


5,6,7 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overiap of E low and W low. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. If G goes low coincident with or after W goes low, the output will remain in a high-impedance state. 

4. All write cycle timings are referenced from the last valid address to the first transitioning address. 

5. Transition is measured + 500 mV from steady-state voltage with load of Figure 1 B. 

6. This parameter is sampled and not 100% tested. 

7. At any given voltage and temperature, tyvLOZ "^^^ < twHQX "^i" t)0th for a given device and from device to device. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



WRITE CYCLE 1 (W Controlled, See Notes 1 , 2, and 3) 
< >AVAV 



'AVWH 



\ 



-< >AVWL *■ 



\ 



<WLWH - 
— twLEH 



D (DATA IN) 



Q (DATA OUT) 



mmmmmmmK 



-'DVWH • 



}C 



■tWHAX 



/■ 



/ 



■tWHDX 



xxxsx 



HIGH-Z 



<XS) 



■tWLQZ 



HIGH-Z 



•'WHQX 



m^ 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 2 (E Controlled, See Notes 1,2, and 3) 



Parameter 


Symbol 


MCM6246-20 


MCM6246-25 


MCM6246-35 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


20 


— 


25 


- 


35 


- 


ns 


4 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


15 


— 


17 


- 


20 


- 


ns 




Enable Pulse Width 


tELEH 


tCP 


15 


- 


17 


— 


20 


- 


ns 


5,6 


Enable to End of Write 


tELWH 


tew 


15 


- 


17 


- 


20 


- 


ns 




Write Pulse Width 


*WLEH 


twp 


15 


- 


17 


- 


20 


— 


ns 




Data Valid to End of Write 


tDVEH 


tow 


10 


- 


10 


- 


15 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. If G goes low coincident with or after W goes low, the output will remain in a high-impedance state. 

4. All write cycle timing is referenced from the last valid address to the first transitioning address. 

5. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition. 

6. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



WRITE CYCLE 2 (E Controlled, See Notes 1, 2, and 3) 
' 'AVAV 



X 



•aveh 



\ 



■'avel- 



-'ELEH 



/ 



■•elwh 



\ 



D (DATA I 



mmmmYyymmm 



■ tDVEH 



■ 'EHAX 



/ 



DATA VALID 



Mffiffi 



■ 'EHDX 



Q (DATA OUT) 



HIGH-Z 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 6246 XX XX 



Motorola Memory Prefix 
Part Number 



XX 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 
Speed (20 = 20 ns, 25 = 25 ns, 35 = 35 ns) 
Package (WJ = 400 mil SOJ) 



Full Part Numbers — MCM6246WJ20 MCM6246WJ20R2 
MCM6246WJ25 MCM6246WJ25R2 
MCM6246WJ35 MCM6246WJ35R2 
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1 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

1M X 4 Bit Static Random 

Access Memory 

The MCM6249 is a 4,194,304 bit static random access memory organized as 
1 ,048,576 words of 4 bits, fabricated using higfvperformance silicon-gate CMOS 
technology. Static design eliminates the need for external clocks or timing strobes, 
while CMOS circuitry reduces power consumption and provides for greater reliability. 

The MCM6249 is equipped with chip enable (E) and output enable (G) pins, 
allowing for greater system flexibility and eliminating bus contention problems. Either 
input, when high, will force the outputs into high impedance. 

The MCM6249 is available in a 400 mil, 32-lead surface-mount SOJ package. 

• Single 5 V ± 1 0% Power Supply 

• Fast Access Time: 20/25/35 ns 

• Equal Address and Chip Enable Access Time 

• All Inputs and Outputs are TTL Compatible 

• Three-Stale Outputs 

• Power Operation: 180/160/140 mA Maximum, Active AC 



BLOCK DIAGRAM 



A13- 
A12- 
A11- 
A10- 
A9- 
A8- 
A7- 
AB- 
AS- 



ROW 
DECODER 



MEMORY MATRIX 

1024 ROWS X 

4096 COLUMNS 



DQO- 



DQ3- 



■CH 



^i 



INPUT 

DATA 

CONTROL 



COLUMN I/O 



COLUMN DECODER 



A18 A17 A16 A15 A14 A19 A3 A2 A1 AO 



-^7H5^ 



3I> 



^ 



DQ3 



MCM6249 



^. 



WJ PACKAGE 
400 MIL SOJ 
CASE 857A 



PIN ASSIGNMENT 


A7[ 


1* 32 


]A1 


A8[ 


2 31 


] AO 


A9[ 


3 30 


] A5 


A17[ 


4 29 


] A4 


A6[ 


5 28 


] A19 


E[ 


6 27 


]G 


DQO[ 


7 26 


] D03 


vcct 


8 25 


]vss 


vsst 


9 24 


]vcc 


DQ1[ 


10 23 


] DQ2 


W[ 


11 22 


]A2 


A13[ 


12 21 


] A16 


A18[ 


13 20 


] A15 


A10[ 


14 19 


] A14 


A11[ 


15 18 


] A3 


A12[ 


16 17 


] NC 









PIN NAMES 

A0-A19 Address Inputs 

W Write Enable 

G Output Enable 

E Chip Enable 

DQO - DQ3 Data Input/Output 

NC No Connection 

Vcc +5V Power Supply 

Vss Ground 



This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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(MOTOROLA FAST SRAM DATA 



TRUTH TABLE (X 


= Don't Care) 








E 


G 


W 


Mode 


I/O Pin 


Cycle 


Current 


H 


X 


X 


Not Selected 


High-Z 


— 


ISB1.ISB2 


L 


H 


H 


Output Disabled 


High-Z 


- 


'CCA 


L 


L 


H 


Read 


Dout 


Read 


'CCA 


L 


X 


L 


Write 


High-Z 


Write 


'CCA 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage Relative to Vss 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss ^°' Any Pin 
Except Vcc 


Vin.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current (per I/O) 


lout 


±20 


mA 


Power Dissipation 


Pd 


1.0 


W 


Temperature Under Bias 


^bias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to + 70 


"C 


Storage Temperature — Plastic 


Tstg 


-55 to +150 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields; however, it is ad- 
vised that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to these high impedance 
circuits. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear 
feet per minute Is maintained. 



E 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ±10%, Ta = to + 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


MIn 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0.3 


V 


Input Low Voltage 


V|L 


-0.5* 


— . 


0.8 


V 



*V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width < 2.0 ns). 



DC CHARACTERISTICS 



Parameter 


Symbol 


MIn 


Max 


Unit 


Input Leakage Current (All Inputs, Vjp = to Vcc) 


l|kg(l) 


- 


±1.0 


HA 


Output Leakage Current (E = V|h, Vqui = to Vcc) 


l|kg(0) 


- 


±1.0 


^A 


Output Low Voltage (Iql = + 8-0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 , 


- 


V 



POWER SUPPLY CURRENTS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


AC Active Supply Current (lout = mA, MCM6249-20: tAVAV = 20 ns 
Vcc = max) MCM6249-25: IavaV = 25 ns 

MCM6249-35: tAVAV = 35 ns 


'CO 


E 


165 
135 
120 


180 
160 
140 


mA 


AC Standby Current (Vcc = f"ax. MCM6249-20: IavaV = 20 ns 
E = V|H, No other restrictions on MCM6249-25: IavaV = 25 ns 
other inputs) MCM6249-35: IavaV = 35 ns 


'SBI 


z 


50 
40 
35 


60 
50 
40 


mA 


CMOS Standby Current (E > Vcc " 0-2 V, Vjn ^ Vss + 0.2 V or 
> Vcc - 0.2 V) (Vcc = max, f = MHz) 


ISB2 


— 


10 


15 


mA 
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CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance All Inputs Except Clocks and DQs 

E, G,W 


Cin 
Cck 


4 
5 


6 
8 


PF 


Input/Output Capacitance DQ 


C|/0 


5 


8 


PF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 2 ns 

Input Timing Measurement Reference Level 1.5 V 

READ CYCLE TIMING (See Note 1) 



Output Timing Measurement Reference Level 1.5 V 

Output Load See Figure 1 A 



I 



Parameter 


Symbol 


MCM6249-20 


MCM6249-25 


MCM6249-35 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


20 


- 


25 


- 


35 


- 


ns 


2,3 


Address Access Time 


tAVQV 


tAA 


- 


20 


- 


25 


- 


35 


ns 




Enable Access Time 


tELQV 


tACS 


- 


20 


- 


25 


- 


35 


ns 


4 


Output Enable Access Time 


tGLOV 


tOE 


- 


6 


- 


8 


- 


10 


ns 




Output Hold from Address Change 


tAXQX 


tOH 


5 


- 


5 


- 


5 


- 


ns 




Enable Low to Output Active 


tELQX 


tLZ 


5 


- 


5 


- 


5 


- 


ns 


5,6,7 


Output Enable Low to Output Active 


tGLQX 


tLZ 





- 





- 





- 


ns 


5,6,7 


Enable High to Output High-Z 


tEHQZ 


tHZ 





9 





10 





12 


ns 


5,6,7 


Output Enable High to Output High-Z 


tGHQZ 


tHZ 





9 





10 





12 


ns 


5,6,7 


Power Up Time 


tELICCH 


tpu 





- 





- 





- 


ns 




Power Down Time 


tEHICCL 


tPD 


- 


20 


- 


25 


- 


35 


ns 





NOTES: 

1 . W is high for read cycle. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. All read cycle timings are referenced from the last valid address to the first transitioning address. 

4. Addresses valid prior to or coincident with E going low/E going high. 

5. At any given voltage and temperature, tgHOZ "i^x < 'ELQX "^i"- ^^d tQHQZ "^^^ < 'GLOX "Tiiri- both for a given device and from device 
to device. 

6. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

7. This parameter is sampled and not 100% tested. 

8. Device is continuously selected (£"< V|l, G < V|l). 



OUTPUT O— (T 



AC TEST LOADS 



Rl = 50 n 



_L Zo= son J_ 



OUTPUT- 



255 n 



Vl=1.5V 



+ 5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A 



Figure 1 B 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 
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MOTOROLA FAST SRAM DATA 



READ CYCLE 1 (See Note 8) 



A (ADDRESS) 



Q (DATA OUT) 



tAVAV 



3C 



•'AXQX- 



PREVIOUS DATA VALID 



mmmmi 



'AVQV 



I 



DATA VALID 



A (ADDRESS) 

E (CHIP ENABLE) 

G (OUTPUT ENABLE) 

Q (DATA OUT) 

Ice 



}( 



HIGH-Z 



SUPPLY CURRENT 



ISB 



READ CYCLE 2 (See Note) 
tAVAV - 



\ 



'ELQV ■ 



•elqx- 



\ 



'GLQX 



'AVQV ■ 



tQLQV- 

KM 



■ ielicch 



/ 



NOTE: Addresses valid prior to or coincident with E going low/E going high. 



X 



f 



J- 



DATA VALID 



tEHQZ 



■ tGHQZ 



U- 



tEHICCL- 
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WRITE CYCLE 1 (W Controlled, See Notes 1,2, and 3) 



1 



Parameter 


Symbol 


MCM6249-20 


fyiCM6249-25 


MCM6249-35 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


20 


- 


25 


— 


35 


- 


ns 


4 


Address Setup Time 


tAVWL 


tAS 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


15 


— 


17 


— 


20 


- 


ns 




Write Pulse Width 


tWLWH 


twp 


15 


- 


17 


- 


20 


- 


ns 




Data Valid to End of Write 


tDVWH 


'DW 


10 


- 


10 


- 


15 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





- 





- 


ns 




Write Low to Data High-Z 


tWLQZ 


twz 





9 





10 





15 


ns 


5,6,7 


Write High to Output Active 


tWHQX 


tow 


5 


- 


5 


- 


5 


- 


ns 


5,6,7 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. If G goes low coincident with or after W goes low, the output will remain in a high-impedance state. 

4. All write cycle timings are referenced from the last valid address to the first transitioning address. 

5. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

6. This parameter is sampled and not 100% tested. 

7. At any given voltage and temperature, twLQZ ^^^ < tWHQX '^^'^ both for a given device and from device to device. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



)C 



WRITE CYCLE 1 (W Controlled, See Notes 1 , 2, and 3) 

< tAVAV 



'AVWH 



\ 



< 'avwl > 



\ 



■tWLWH - 
— twLEH 



D (DATA 1 



mmmmm)mm 



-'DVWH ■ 



-tWHAX 



/ 



/ 



DATA VALID 



tWHDX 



MXEX 



Q (DATA OUT) 



HIGH-Z 



<XE3 



■'WLQZ 



HlGH-Z 



■tWHQX 



mh 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 2 (E Controlled, See Notes 1, 2, and 3) 



Parameter 


Symbol 


MCM6249-20 


MCM6249-25 


MCM6249-35 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


20 


- 


25 


- 


35 


- 


ns 


4 


Address Setup Time 


tAVEL 


tAS 





- 





— 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


15 


- 


17 


- 


20 


- 


ns 




Enable Pulse Width 


tELEH 


tCP 


15 


- 


17 


- 


20 


- 


ns 


5.6 


Enable to End of Write 


tELWH 


tew 


15 


- 


17 


- 


20 


- 


ns 




Write Pulse Width 


tWLEH 


twp 


15 


- 


17 


- 


20 


- 


ns 




Data Valid to End of Write 


•dveh 


tow 


10 


- 


10 


- 


15 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. Product sensitivities to noise require proper grounding and decoupling of power supplies as well as minimization or elimination of bus 
contention conditions during read and write cycles. 

3. If G goes low coincident with or after W goes low, the output will remain in a high-impedance state. 

4. Alhvrite cycle timing is referenced from the last valid address to the first transitioning address. 

5. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition. 

6. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



}[ 



WRITE CYCLE 2 (E Controlled, See Notes 1 , 2, and 3) 
« 'AVAV 



X 



•aveh 

•< — 

"A 



•'AVEL- 



-'ELEH 



/ 



-•elwh 



\ 



/ 



D (DATA I 



mmxmmyxmmm 



■ tpVEH 



■ 'ehax 



DATA VALID 



-J 



MEXffl 



• lEHDX 



Q (DATA OUT) 



HIGH-Z 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 6249 XX XX XX 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 
Speed (20 = 20 ns, 25 = 25 ns, 35 = 35 ns) 
Package (WJ = 400 mil SOJ) 



Full Part Numbers — MCM6249WJ20 MCM6249WJ20R2 
MCM6249WJ25 MCM6249WJ25R2 
MCM6249WJ35 MCM6249WJ35R2 
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1 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



8K X 8 Bit Fast Static RAM 

The MCM6264C is fabricated using Motorola's high-performance silicon-gate CMOS 
technology. Static design eliminates the need for external clocks or timing strobes, 
while CMOS circuitry reduces power consumption and provides for greater reliability. 

This device meets JEDEC standards for functionality and pinout, and is available in 
plastic dual-in-line and plastic small-outline J-leaded packages. 

• Single 5 V ± 1 0% Power Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• Fast Access Times: 12,15, 20, 25, and 35 ns 

• Equal Address and Chip Enable Access Times 

• Output Enable (G) Feature for Increased System Flexibility and to Eliminate Bus 
Contention Problems 

• Low Power Operation: 1 1 - 1 50 mA Maximum AC 

• Fully TTL Compatible — Three State Output 



DQO 



DQ7 



BLOCK DIAGRAM 



A2- 
A3- 
A4- 
A5- 
A7- 
A8- 
A9- 
A11- 






ROW 
DECODER 



MEMORY MATRIX 
256 ROWS X 32 
X 9 COLUMNS 



^ 



^} 



INPUT 

DATA 

CONTROL 



■vcc 
•vss 



COLUMN I/O 



COLUMN DECODER 



AO A1 A6 A10 A12 



SI^ 



<y 



m^ 



< 



MCM6264C 




P PACKAGE 

300 MIL PLASTIC 

CASE 71 OB 



PIN ASSIGNMENT 


NC[ 


1* 28 


] Vcc 


A12[ 


2 27 


] W 


A7[ 


3 26 


] E2 


A6[ 


4 25 


] A8 


A5[ 


5 24 


] A9 


A4[ 


6 23 


] All 


A3[ 


7 22 


] G 


A2[ 


8 21 


] A10 


A1[ 


9 20 


] IT 


A0[ 


10 19 


] DQ7 


DQO[ 


11 18 


] D06 


DQ1 [ 


12 17 


] DQ5 


DQ2[ 


13 16 


] DQ4 


VssC 


14 15 


] DQ3 









PIN NAMES 

A0-A12 Address Input 

DQO - DQ7 . . . Data Input/Data Output 

W Write Enable 

G Output Enable 

ET, E2 Chip Enable 

Vcc Power Supply (+ 5 V) 

Vss Ground 
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MOTOROLA FAST SRAM DATA 



TRUTH TABLE (X = Don't Care) 



El 


E2 


G 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 


X 


X 


X 


Not Selected 


ISB1.ISB2 


High-Z 


— 


X 


L 


X 


X 


Not Selected 


ISB1.ISB2 


High-Z 


— 


L 


H 


H 


H 


Output Disabled 


ICCA 


High-2 


— 


L 


H 


L 


H 


Read 


ICCA 


Dout 


Read Cycle 


L 


H 


X 


L 


Write 


ICCA 


HIgh-Z 


Write Cycle 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss for Any Pin 
Except Vcc 


Vin. Vout 


- 0.5 to Vcc + 0-5 


V 


Output Current 


'out 


±20 


mA 


Power Dissipation 


Pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature — Plastic 


Tstg 


-55 to + 125 


"C 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to these high-impedance 
circuits. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear 
feet per minute is maintained. 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to -i-70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


MIn 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


— 


0.8 


V 



*V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width < 20 ns) 
** V||-| (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2 V ac (pulse width ^ 20 ns) 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjp = to Vcc) 


'ikg(i) 


- 


+ 1 


HA 


Output Leakage Current (ET = V|h, E2 = V|l, or G = V|h, Vqui = to Vcc) 


"ikg(O) 


- 


±1 


HA 


Output Low Voltage (Iql = 8.0 mA) 


Vol 


— 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


— 


V 



POWER SUPPLY CURRENTS 



Parameter 


Symbol 


-12 


-15 


-20 


-25 


-35 


Unit 


AC Active Supply Current (lout = fTiA, Vcc = ^^^x. ' = 'max) 


ICCA 


150 


140 


130 


120 


110 


mA 


AC Standby Current (ET = V|h or E2 = V|l, Vcc = Max, f = fmax) 


"SBI 


45 


40 


35 


30 


30 


mA 


Standby Current (ET > Vcc - 0.2 V or E2 < Vss + 0-2 V, 
Vin ^ Vss + 0.2 V or > Vcc " 0.2 V) 


ISB2 


20 


20 


20 


20 


20 


mA 



CAPACITANCE (f = 1 MHz, dV = 3 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Parameter 


Symbol 


Max 


Unit 


Address Input Capacitance 


Cm 


6 


PF 


Control Pin Input Capacitance (ET, E2, G, W) 


Cin 


6 


PF 


I/O Capacitance 


C|/0 


7 


pF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ±10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1.5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 5 ns 



Output Timing Measurement Reference Level 1 .5 V 

Output Load See Figure 1 A Unless Othenwise Noted 



READ CYCLE (See Notes 1 and 2) 



Parameter 


Symbol 


-12 


-15 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


MIn 


Max 


MIn 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


»AVAV 


tRC 


12 


- 


15 


- 


20 


— 


25 


- 


35 


- 


ns 


3 


Address Access Time 


tAVQV 


tAA 


- 


12 


- 


15 


- 


20 


- 


25 


- 


35 


ns 




Enable Access Time 


tELQV 


tACS 


- 


12 


- 


15 


— 


20 


- 


25 


— 


35 


ns 


4 


Output Enable Access Time 


'GLQV 


tOE 


- 


6 


- 


8 


- 


10 


- 


11 


- 


12 


ns 




Output Hold from Address 
Change 


•axqx 


tOH 


4 


— 


4 


— 


4 


— 


4 


— 


4 


— 


ns 




Enable Low to Output Active 


tELQX 


tCLZ 


4 


- 


4 


- 


4 


- 


4 


- 


4 


- 


ns 


5,6 7 


Enable High to Output High-Z 


'EHQZ 


tCHZ 





6 





8 





9 





10 





11 


ns 


5,6,7 


Output Enable Low to Output 
Active 


tQLQX 


tOLZ 





— 





— 





— 





— 





— 


ns 


5,6,7 


Output Enable High to Output 
High-Z 


tQHQZ 


tOHZ 





6 





7 





8 





9 





10 


ns 


5,6,7 


Power Up Time 


<ELICCH 


tpu 





- 





- 





- 





- 





- 


ns 




Power Down Time 


tEHICCL 


tPD 


- 


12 


- 


15 


- 


20 


- 


25 


- 


35 


ns 





NOTES: 

1. W is high for read cycle. 

2. ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to E. 

3. All timings are referenced from the last valid address to the first transitioning address. 

4. Addresses valid prior to or coincident with E going low. 

5. At any given voltage and temperature, tgnOZ (max) is less than tgLQx (min), and tQHQZ (max) 's less than tQLQx (min), both for a given 
device and from device to device. 

6. Transition Is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

7. This parameter is sampled and not 100% tested. 

8. Device is continuously selected (IT = V|l, E2 = V|h, G = V|l). 



AC TEST LOADS 



OUTPUT- 



4- Zo=5on 4- > son 



OUTPUT - 



Vl=1.5V 



Figure 1A 



255 n 



+ 5V 



480 fl 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure IB 



TIMING LIMITS 

The table of timing values shows either 
a minimum or a maximum limit for each pa- 
rameter. Input requirements are specified 
from the external system point of view. 
Thus, address setup time is shown as a 
minimum since the system must supply at 
least that much time (even though most 
devices do not require it). On the other 
hand, responses from the memory are 
specified from the device point of view. 
Thus, the access time is shown as a maxi- 
mum since the device never provides data 
later than that time. 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 



MCM6264C 
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MOTOROLA FAST SRAM DATA 



READ CYCLE 1 (See Note 8) 



A (ADDRESS) 



Q (DATA OUT) 



■•avav 



)( 



■'axqx- 



PREVIOUS DATA valid 



tmm ( 



■•avqv- 



X 



data VALID 



A (ADDRESS) 

E (CHIP ENABLE) 
G (OUTPUT ENABLE) 

Q (DATA OUT) 



Vcc '^^ 
SUPPLY 
CURRENT IsB 



)( 



READ CYCLE 2 (See Note 4) 
tAVAV 



■ 'AVQV 






HIGHZ 



'ELICCH ■ 



■'ELQV 



-'ELQX ■ 



-tQLQX 



-'GLQV- 



^XXEXI 



/ 



X 



£ 



'EHQZH 



-'GHOZ*- 



DATA VALID 



) 



HIGHZ 



W- 



'EHICCL- 



MOTOROLA FAST SRAM DATA 
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a 



WRITE CYCLE 1 (W Controlled, 


See Notes 1,2, and 3) 
























Parameter 


Symbol 


-12 


-15 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


MIn 


Max 


Min 


Max 


MIn 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


12 


- 


15 


— 


20 


- 


25 


- 


35 


- 


ns 


4 


Address Setup Time 


tAVWL 


tAS 





- 





- 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


10 


- 


12 


- 


15 


- 


17 


- 


20 


- 


ns 




Write Pulse Width 


tWLWH. 
tWLEH 


twp 


10 


— 


12 


— 


15 


— 


17 


— 


20 


— 


ns 




Write Pulse Width, G High 


tWLWH. 
tWLEH 


tWP 


8 


— 


10 


— 


12 


— 


15 


— 


17 


— 


ns 


5 


Data Valid to End of Write 


tDVWH 


tDW 


6 


— 


7 


— 


8 


- 


10 


- 


12 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





— 





— 





- 





- 





- 


ns 




Write Low to Output High-Z 


tWLQZ 


twz 





6 





7 





8 





10 





12 


ns 


6,7,8 


Write High to Output Active 


tWHOX 


tow 


4 


- 


4 


- 


4 


- 


4 


- 


4 


- 


ns 


6,7,8 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. E1_and E2 are represented by E in this data sheet. E2 is of opposite polarity to E. 

3. If G goes low coincident with or after W goes low, the output will remain in a high impedance state. 

4. All timings are referenced from the last valid address to the first transitioning address. 

5. If G > V||-|, the output will remain in a high impedance state. 

6. At any given voltage and temperature, tyvLOZ (max) is less than twHQX (min), both for a given device and from device to device. 

7. Transition is measured + 500 mV from steady-state voltage with load of Figure 1 B. 

8. This parameter is sampled and not 100% tested. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



Q (DATA OUT) 



)( 



WRITE CYCLE 1 (W Controlled, See Notes 1,2, and 3) 
• 'AVAV 



■ tAVWH • 



\ 



tAVWL- 



tWLWH- 



tWLEH- 



\ 



town - 



)( 



tWHAX 



/ 



/ 



DATA VALID 



tWHDX 



tWLQZ 



HIGHZ 



■<SX) 



HIGHZ 



• tWHQX 



^XXX> 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 


























Parameter 


Symbol 


-12 


-15 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


12 


- 


15 


- 


20 


— 


25 


— 


35 


- 


ns 


3 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


12 


- 


12 


- 


15 


- 


20 


- 


25 


- 


ns 




Enable to End of Write 


tELEH. 
<ELWH 


tew 


10 


— 


10 


— 


12 


— 


15 


— 


25 


— 


ns 


4,5 


Data Valid to End of Write 


tDVEH 


tDW 


7 


- 


7 


- 


8 


- 


10 


- 


15 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





- 





- 





- 


ns 




Write Recovery Time 


'EHAX 


♦WR 





- 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. ET and E2 are represented by E in ttiis data sheet. E2 is of opposite polarity to E. 

3. All timings are referenced from the last valid address to the first transitioning address. 

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance state. 

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance state. 



WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 
tAVAV 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



)( 



)( 



-tAVEH- 



\ 



■tAVEL- 



/ 



\ 



■tWLEH- 



. 'ELEH . 
tELWH 



-tDVEH- 



•« »> 



• 'EHAX 



/ 



DATA VALID 



•'EHDX 



Q (DATA OUT) 



HIGHZ 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 6264C X XX 



Motorola Memory Prefix 
Part Number 



1 



Shipping Method {R2 = Tape and Reel, Blank = Rails) 

Speed (12 = 12 ns, 15 = 15 ns, 20 = 20 ns, 

25 = 25 ns, 35 = 35 ns) 
Package (P = 300 mil Plastic, J = 300 mil SOJ) 



Full Part Numbers ■ 



■MCM6264CP12 
MCM6264CP15 
MCM6264CP20 
MCM6264CP25 
MCM6264CP35 



MCM6264CJ12 
MCM6264CJ15 
MCM6264CJ20 
MCM6264CJ25 
MCM6264CJ35 



MCM6264CJ12R2 
MCM6264CJ15R2 
MCM6264CJ20R2 
MCM6264CJ25R2 
MCM6264CJ35R2 



MOTOROLA FAST SRAM DATA 



MCM6264C 
3-101 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



8K X 9 Bit Fast Static RAM 

The MCM6265C is fabricated using Motorola's high-performance silicon-gate CMOS 
technology. Static design eliminates the need for external clocks or timing strobes, 
while CMOS circuitry reduces power consumption and provides for greater reliability. 

This device meets JEDEC standards for functionality and pinout, and is available in 
plastic dual-in-line and plastic small-outline J-ieaded packages. 

• Single 5 V ± 1 0% Power Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• Fast Access Times: 12, 15, 20, 25, and 35 ns 

• Equal Address and Chip Enable Access Times 

• Output Enable (G) Feature for Increased System Flexibility and to Eliminate Bus 
Contention Problems 

• Low Power Operation: 1 1 - 1 50 mA Maximum AC 

• Fully TTL Compatible — Three State Output 



BLOCK DIAGRAM 






A9 — [:^ 
A11 — i:^ 

DQO H^ 



ROW 
DECODER 



MEMORY MATRIX 
256 ROWS X 32 
X 9 COLUMNS 



DQ8 



T^^^ 



INPUT 

DATA 

CONTROL 



•vcc 
■vss 



COLUMN I/O 



COLUMN DECODER 



AO A1 A6 A8 A12 



<H 






-<J 



MCM6265C 




P PACKAGE 

300 MIL PLASTIC 

CASE 71 OB 



PIN ASSIGNMENT 



A8[ !• 

A7[ 2 

A6[ 3 

A5[ 4 

A4[ 5 

A3[ 6 

A2[ 7 

A1 [ 8 

A0[ 9 

DQO [ 10 

DQ1 [ 11 

DQ2 [ 12 

DQ3 [ 13 

Vss [ 14 



28 ] Vcc 

27 ] W 

26 ] E2 

25 ] A9 

24 ] A10 

23 ] All 

22 ] G 

21 ] A12 

20 ] ET 

19 ] DOS 

18 ] DQ7 

17 ] DQ6 

16 ] DQ5 

15 ] DQ4 



PIN NAMES 

AO - A1 2 Address Input 

DQO - DQB . . . Data Input/Data Output 

W Write Enable 

G_ Output Enable 

IT, E2 Chip Enable 

Vcc Power Supply (+ 5 V) 

Vss Ground 



MCM6265C 
3-102 



MOTOROLA FAST SRAM DATA 



TRUTH TABLE (X = Don't Care) 



E1 


E2 


G 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 


X 


X 


X 


Not Selected 


ISB1.ISB2 


High-Z 


— 


X 


L 


X 


X 


Not Selected 


ISB1.ISB2 


High-Z 


— 


L 


H 


H 


H 


Output Disabled 


ICCA 


High-Z 


— 


L 


H 


L 


H 


Read 


ICCA 


Dout 


Read Cycle 


L 


H 


X 


L 


Write 


ICCA 


High-Z 


Write Cycle 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss for Any Pin 
Except Vcc 


Vin.Vout 


- 0.5 to Vcc + 0-5 


V 


Output Current 


lout 


±20 


mA 


Power Dissipation 


Pd 


1.0 


W 


Temperature Under Bias 


"•"bias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature — Plastic 


Tstg 


-55 to +125 


"C 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be tal<en to avoid 
application of any voltage higher than maxi- 
mum rated voltages to these high-impedance 
circuits. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear 
feet per minute is maintained. 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to +70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


- 


0.8 


V 



*V|L (min) = - 0.5 V dc; Vn_ (min) = -2.0 V ac (pulse width < 20 ns) 
** V|H (max) = Vcc + 0-3 V dc; Vm (max) = Vcc + 2 V ac (pulse width < 20 ns) 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


l|kg(l) 


- 


±1 


ma 


Output Leakage Current (ET = V|h, E2 = V|l, or G = V|h, Vout = to Vcc) 


'lkg(O) 


- 


±1 


HA 


Output Low Voltage (Iql = 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - "^-O fTiA) 


VOH 


2.4 


- 


V 



POWER SUPPLY CURRENTS 



Parameter 


Symbol 


-12 


-15 


-20 


-25 


-35 


Unit 


AC Active Supply Current (IquI = niA, Vcc = '^^x, f = fmax) 


ICCA 


150 


140 


130 


120 


110 


mA 


AC Standby Current (ET = V|h or E2 = Vil, Vcc = Max. f = fmax) 


ISBI 


45 


40 


35 


30 


30 


mA 


Standby Current (ET > Vcc - 0.2 V or E2 < Vss + 02 V, 
Vin ^ Vss + 0.2 V or > Vcc - 0.2 V) 


ISB2 


20 


20 


20 


20 


20 


mA 



CAPACITANCE (f = 1 MHz, dV = 3 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Max 


Unit 


Address Input Capacitance 


Cin 


6 


PF 


Control Pin Input Capacitance (ET, E2, G, W) 


Cin 


6 


PF 


I/O Capacitance 


C|/0 


7 


pF 



MOTOROLA FAST SRAM DATA 



MCM6265C 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 1 0%, Ta = to + 70°C. Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 5 ns 



Output Timing Measurement Reference Level 1.5 V 

Output Load See Figure 1A Unless Otherwise Noted 



READ CYCLE (See Notes 1 and 2) 



Parameter 


Symbol 


-12 


-15 


-20 


-25 


-35 


Unit 


Notes 


Std 


Ait 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


'RC 


12 


- 


15 


- 


20 


- 


25 


- 


35 


- 


ns 


3 


Address Access Time 


tAVQV 


tAA 


- 


12 


- 


15 


- 


20 


- 


25 


- 


35 


ns 




Enable Access Time 


tELQV 


tACS 


- 


12 


- 


15 


- 


20 


- 


25 


- 


35 


ns 


4 


Output Enable Access Time 


tQLQV 


tOE 


- 


6 


- 


8 


- 


10 


- 


11 


- 


12 


ns 




Output Hold from Address 
Change 


tAXQX 


tOH 


4 


— 


4 


— 


4 


— 


4 


— 


4 


— 


ns 




Enable Low to Output Active 


tELQX 


tCLZ 


4 


- 


4 


- 


4 


- 


4 


- 


4 


- 


ns 


5,6,7 


Enable High to Output High-Z 


tEHQZ 


tCHZ 





6 





8 





9 





10 





11 


ns 


5,6,7 


Output Enable Low to Output 
Active 


tQLQX 


tOLZ 





— 





— 





— 





— 





— 


ns 


5,6,7 


Output Enable High to Output 
HIgh-Z 


tQHQZ 


tOHZ 





6 





7 





8 





9 





10 


ns 


5,6,7 


Power Up Time 


tELICCH 


tpu 





- 





- 





- 





- 





- 


ns 




Power Down Time 


tEHICCL 


tPD 


- 


12 


- 


15 


- 


20 


- 


25 


- 


35 


ns 





NOTES: 

1 . W is high for read cycle. 

2. ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to E. 

3. All timings are referenced from the last valid address to the first transitioning address. 

4. Addresses valid prior to or coincident with E going low. 

5. At any given voltage and temperature, tgnQz (max) is less than Ielqx (min), and tQUQZ (max) is less than tQLQX (min), both for a given 
device and from device to device. 

6. Transition is measured + 500 mV from steady-state voltage with load of Figure IB. 

7. This parameter is sampled and not 100% tested. 

8. Device is continuously selected (ET = Vil, E2 = Vm, G = V|l). 



AC TEST LOADS 



OUTPUT— {T 



I 



OUTPUT- 



+ 5V 



480 O 



J_ Zo=50Q 4- ^SOn k I 5pF 

255 n ^ _j_ (INCLUDING 
Vl=i.5V L 1 SCOPE AND JIG) 



Figure 1 A 



Figure IB 



TIMING LIMITS 

The table of timing values shows either 
a minimum or a maximum limit for each pa- 
rameter. Input requirements are specified 
from the external system point of view. 
Thus, address setup time is shown as a 
minimum since the system must supply at 
least that much time (even though most 
devices do not require it). On the other 
hand, responses from the memory are 
specified from the device point of view. 
Thus, the access time is shown as a maxi- 
mum since the device never provides data 
later than that time. 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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MOTOROLA FAST SRAM DATA 



READ CYCLE 1 (See Note 8) 



A (ADDRESS) 



Q (DATA OUT) 



■ 'AVAV 



)( 



■•axqx- 



PREVIOUS DATA VALID 



X 



■tAVQV 



X 



DATA VALID 



A (ADDRESS) 



E (CHIP ENABLE) 



G (OUTPUT ENABLE) 



Q (DATA OUT) 



Vcc ^^^ 
SUPPLY 
CURRENT igg 



)( 



READ CYCLE 2 (See Note 4) 
'AVAV 



'AVQV 



\ 



HIGHZ 



'ELICCH ■ 



• tELQV 



-tELQX ^ 



-tQLQX 



-'GLQV- 



x:^ B 



' '«-'EHOZ-*^ 

7^ 



-'GHQZ-^ 



DATA VALID 



U- 



) 



HIGHZ 



tEHICCL- 



MOTOROLA FAST SRAM DATA 
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1 



WRITE CYCLE 1 (W Controlled, 


See Notes 1,2, and 3) 
























Parameter 


Symbol 


-12 


-15 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


MIn 


Max 


MIn 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


two 


12 


- 


15 


- 


20 


- 


25 


- 


35 


- 


ns 


4 


Address Setup Time 


tAVWL 


tAS 





- 





- 





- 





- 





— 


ns 




Address Valid to End of Write 


UVWH 


'AW 


10 


- 


12 


- 


15 


- 


17 


- 


20 


- 


ns 




Write Pulse Width 


tWLWH. 
tWLEH 


twp 


10 


— 


12 


— 


15 


— 


17 


— 


20 


— 


ns 




Write Pulse Width, G High 


tWLWH. 
tWLEH 


twp 


8 


— 


10 


— 


12 


— 


15 


— 


17 


— 


ns 


5 


Data Valid to End of Write 


tDVWH 


tDW 


6 


- 


7 


- 


8 


- 


10 


- 


12 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





— 





- 





- 





- 


ns 




Write Low to Output High-Z 


tWLQZ 


twz 





6 





7 





8 





10 





12 


ns 


6,7,8 


Write High to Output Active 


tWHQX 


tow 


4 


- 


4 


- 


4 


- 


4 


- 


4 


- 


ns 


6,7,8 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





— 





— 





— 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. _ 

2. ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to E. 

3. If G goes low coincident with or after W goes low, the output will remain in a high impedance state. 

4. All timings are referenced from the last valid address to the first transitioning address. 

5. If G > V|H, the output will remain in a high impedance state. 

6. At any given voltage and temperature, twLQZ (max) is less than twHQX (min), both for a given device and from device to device. 

7. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

8. This parameter is sampled and not 100% tested. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



Q (DATA OUT) 



)( 



WRITE CYCLE 1 (W Controlled, See Notes 1 , 2, and 3) 

I VWAV 



•»AVWH- 



\ 



tAVWL- 



tWLWH ■ 



•WLEH- 



\ 



■* 'DVWH - 



)( 



•WHAX 



/ 



/ 



DATA VALID 



tWHDX 



^A/LQZ 



HIGHZ 



<XXX)f 



HIGHZ 



■ 'WHQX 



KXXX> 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


-12 


-15 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


»AVAV 


twc 


12 


— 


15 


— 


20 


— 


25 


— 


35 


— 


ns 


3 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVEH 


<AW 


12 


- 


12 


- 


15 


- 


20 


- 


25 


- 


ns 




Enable to End of Write 


tELEH. 
tELWH 


tew 


10 


— 


10 


— 


12 


— 


15 


— 


25 


— 


ns 


4,5 


Data Valid to End of Write 


iDVEH 


tDW 


7 


- 


7 


- 


8 


— 


10 


— 


15 


— 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





- 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . Awrite occurs during the overiap of E low and W low. 

2. El and E2 are represented by E in this data sheet. E2 is of opposite polarity to E. 

3. All timings are referenced from the last valid address to the first transitioning address. 

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance state. 

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance state. 



WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 
'AVAV 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA IN) 



)( 



)( 



-'AVEH- 



\ 



■ tAVEL- 



/ 



\ 



■tWLEH- 



. 'ELEH . 
'ELWH 



-tDVEH- 



■'EHAX 



/ 



DATA VALID 



-tEHDX 



MXXS 



Q (DATA OUT) 



HIGHZ 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 6265C X XX XX 



Motorola Memory Prefix 
Part Number 



X. 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 

Speed (12 = 12 ns, 15 = 15 ns, 20 = 20 ns, 

25 = 25 ns, 35 = 35 ns) 
Package (P = 300 mil Plastic DIP, J = 300 mil SOJ) 



Full Part Numbers — MCM6265CP1 2 MCM6265CJ12 MCM6265CJ12R2 

MCM6265CP15 MCM6265CJ15 MCM6265CJ15R2 

MCM6265CP20 MCM6265CJ20 MCM6265CJ20R2 

MCM6265CP25 MCM6265CJ25 MCM6265CJ25R2 

MCM6265CP35 MCM6265CJ35 MCM6265CJ35R2 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



64K X 1 Bit Fast Static RAIVI 

The MCM6287B is fabricated using Motorola's high-performance silicon-gate 
CMOS technology. Static design eliminates the need for external clocks or timing 
strobes, while CMOS circuitry reduces power consumption and provides for greater 
reliability. 

This device meets JEDEC standards for functionality and pinout, and is available 
in plastic dual-in-line and plastic small-outline J-leaded packages. 

• Single 5 V ± 1 0% Power Supply 

• Fully Static — No Clock or Timing Strobes Necessary 

• Fast Access Times: 12, 15, 20, 25, and 35 ns 

• Equal Address and Chip Enable Access Times 

• Low Power Operation: 11 - 1 50 mA Maximum AC 

• Fully TTL-Compatible — Three-State Output 

• Separate Data Input and Output 



BLOCK DIAGRAM 



A3-i:^ 

AS-D^ 
A6-D^ 
AIS-D^ 
A14-fel 
A15-D^ 



NO 



ROW 
DECODER 



T RECOIL 

it i ^ Immii V W Sm0 



MEMORY MATRIX 

128 ROWS X 
512x1 COLUMNS 



°-D^ 



INPUT I— 
DATA 
CONTROL 



I Jr"I J 



COLUMN I/O 



-^ 



COLUMN DECODER 






AO A1 A2 A7 A8 A9 A10 All A12 



PIN NAMES 



A0-A15 

E^ 

W 

D 



Address Input 
. Chip Enable 
. Write Enable 
Data Input 



Q Data Output 

Vcc +5V Power Supply 

Vss Ground 

NC No Connection 



MCM6287B 




r P PACKAGE 

300 MIL PLASTIC 
CASE 736A 




PIN ASSIGNMENTS 


DUAL-IN-LINE 




A0[ 


1« 22 


] Vcc 


A1[ 


2 21 


] A15 


A2[ 


3 20 


] A14 


A3[ 


4 19 


] A13 


A4[ 


5 18 


] A12 


A5[ 


6 17 


1 All 


A6[ 


7 16 


] A10 


A7[ 


8 15 


] A9 


Q[ 


9 14 


1 A8 


W[ 


10 13 


] D 


vsst 


11 12 


] E 




SOJ 




A0[ 


1 • 24 


] Vcc 


A1[ 


2 23 


] A15 


A2[J 


3 22 


] A14 


A3[ 


4 21 


] A13 


A4[ 


5 20 


] A12 


A5|] 


6 19 


] NC 


NCC 


7 18 


] A11 


A6[ 


8 17 


] A10 


A7[ 


9 16 


] A9 


0[ 


10 15 


] A8 


W[ 


11 14 


]D 


vssC 


12 13 


]E 
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[MOTOROLA FAST SRAM DATA 



TRUTH TABLE (X = Don't Care) 



El 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 

L 
L 


X 

H 

L 


Not Selected 
Read 
Write 


ISB1.ISB2 
'CCA 
'CCA 


High-Z 

Dout 
High-2 


Read Cycle 
Write Cycle 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage Relative to Vss 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss ^°' Any Pin 
Except Vcc 


Vin. Vout 


- 0.5 to Vcc + 0.5 


V 


Output Current 


'out 


±30 


mA 


Power Dissipation 


pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature — Plastic 


Tstg 


-55 to +125 


"C 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid appli- 
cation of any voltage higher than maximum 
rated voltages to this high-impedance circuit. 

This CI^OS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute is maintained. 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIIvlUlvl RATINGS are 
exceeded. Functional operation should be restricted to RECOMlvlENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width < 20 ns) 
**V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2.0 V ac (pulse width < 20 ns) 

DC CHARACTERISTICS 



POWER SUPPLY CURRENTS 



CAPACITANCE (f = 1.0 I^Hz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


- 


0.8 


V 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'lkg(l) 


- 


±1.0 


^A 


Output Leakage Current (E = V|h or G = V|h, Vqui = to Vcc) 


'lkg(O) 


- 


±1.0 


HA 


CMOS Standby Current (Vcc = ^sx, f = MHz, E > Vcc " 0-2 V, 
Vin S Vss + 0-2 V, or > Vcc " 0.2 V) 


'SB2 


— 


15 


mA 


Output Low Voltage (Iql = 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


V 



Parameter 


Symbol 


-12 


-15 


-20 


-25 


-35 


Unit 


AC Active Supply Current (lout = mA, Vcc = ^^^' * = 'max) 


'CCA 


150 


140 


130 


120 


110 


mA 


AC Standby Current (E = V|h, Vcc = l^ax, f = fmax) 


'SBI 


45 


40 


35 


30 


30 


mA 



Parameter 


Symbol 


Max 


Unit 


Address and Data Input Capacitance 


Cin 


6 


PF 


Control Pin Input Capacitance (E, W) 


Cin 


6 


PF 


Output Capacitance 


Cout 


7 


pF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 1 0%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3 V 

Input Rise/Fall Time 5 ns 

READ CYCLE (See Note 1) 



Output Timing Measurement Reference Level 1.5 V 

Output Load See Figure 1A Unless Otherwise Noted 



a 



Parameter 


Symbol 


-12 


.15 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


<RC 


12 


- 


15 


- 


20 


- 


25 


- 


35 


- 


ns 


2 


Address Access Time 


tAVQV 


tAA 


- 


12 


— 


15 


- 


20 


— 


25 


- 


35 


ns 




Enable Access Time 


tELQV 


tAC 


- 


12 


— 


15 


— 


20 


— 


25 


— 


35 


ns 


3 


Output Hold from Address 
Change 


tAXQX 


tOH 


4 


— 


4 


— 


4 


— 


4 


— 


4 


— 


ns 


4 


Enable Low to Output Active 


tELQX 


<CLZ 


4 


- 


4 


- 


4 


- 


4 


- 


4 


- 


ns 


4,5,6 


Enable High to Output HIgh-Z 


'EHQZ 


^CHZ 





6 





8 





9 





10 





15 


ns 


4,5,6 


Power Up Time 


tELICCH 


tpu 





- 





- 





- 





- 





- 


ns 




Power Down Time 


tEHICCL 


IPD 


- 


12 


- 


15 


— 


20 


- 


25 


- 


35 


ns 





NOTES: 

1 . W is high for read cycle. 

2. All timings are referenced from the last valid address to the first transitioning address. 

3. Addresses valid prior to or coincident with E going low. 

4. This parameter is sampled and not 100% tested. 

5. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

6. At any given voltage and temperature, tgHOZ "^^x < t^Lox min both for a given device and from device to device. 

7. Device is continuously selected E < V|l. 



AC TEST LOADS 



+ 5V 



OUTPUT O— d 



4r Zo= son -J- ^ rl = son 

Vl = 1.50 V 
Figure 1 A 



OUTPUT- 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1B 



TIMING PARAMETER ABBREVIATIONS 



t X X X X 



signal name from which interval is defined 1 

transition direction for first signal 1 

signal name to which interval is defined 

transition direction for second signal 

The transition definitions used in this data sheet are: 
H = transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
Z = transition to off (high impedance) 



TIMING LIMITS 

The table of timing values shows either a mini- 
mum or a maximum limit for each parameter. 
Input requirements are specified from the exter- 
nal system point of view. Thus, address setup 
time is shown as a minimum since the system 
must supply at least that much time (even 
though most devices do not require it). On the 
other hand, responses from the memory are 
specified from the device point of view. Thus, the 
access time is shown as a maximum since the 
device never provides data later than that time. 
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MOTOROLA FAST SRAM DATA 



A (ADDRESS) 



READ CYCLE 1 (See Note 7) 
'AVAV 



)( 



X 



-• tAXQX ■ 



Q (DATA OUT) PREVIOUS DATA VALID 



ixxxxxxxxxy 



■tAVQV- 



DATA VALID 



A (ADDRESS) 



E (CHIP ENABLE) 



Q (DATA OUT) 



VCC 
SUPPLY CURRENT 



Ice 

ISB 



>( 



READ CYCLE 2 (See Notes 2 and 6) 
'AVAV 



\ 



'ELICCH ■ 



'ELQV- 



■'ELQX 



^XEXX)( 



'AVQV- 



7 



I 



/ 



•tEHQZ- 



DATA VALID 



■ 'ELICCL 



1 
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WRITE CYCLE 1 (W Controlled, See Notes 1,2, and 3) 



Parameter 


Symbol 


-12 


-15 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


two 


12 


- 


15 


- 


20 


- 


25 


- 


35 


- 


ns 


2 


Address Setup Time 


tAVWL 


tAS 





- 





- 





- 





— 





- 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


10 


- 


12 


- 


15 


- 


20 


- 


25 


- 


ns 




Write Pulse Width 


tWLWH. 
tWLEH 


twp 


10 


— 


12 


— 


15 


— 


20 


— 


25 


— 


ns 




Data Valid to End of Write 


<DVWH 


tDW 


6 


- 


7 


- 


8 


- 


10 


- 


15 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





— 





— 





— 





— 





— 


ns 




Write Low to Output High-Z 


tWLQZ 


twz 





6 





7 





8 





10 





15 


ns 


3,4,5 


Write High to Output Active 


tWHQX 


tow 


4 


- 


4 


- 


4 


- 


4 


— 


4 


— 


ns 


3,4,5 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 





- 





- 


ns 


3,4,5 



NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. All timings are referenced from the last valid address to the first transitioning address. 

3. At any given voltage and temperature, twLQZ "^ax < twHQX "ii"> both for a given device and from device to device. 

4. Transition is measured ± 500 mV from steady-state voltage with load of Figure IB. 

5. This parameter is sampled and not 100% tested. 



A (ADDRESS) 



)( 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



WRITE CYCLE 1 (See Note 2) 

'AVAV 



'AVWH 



\ 



/ 



'AVWL 



\ 



>WLWH. 
•WLEH 



D (DATA I 



mxxmmm 



'DVWH 



)( 



-<WHAX 



/ 



DATA VALID 



■<WHDX 



tmm 



Q (DATA OUT) 



HIGH-Z 



I-*- tWLQZ •* 



<XSEE) 



HIGH-Z 



♦ tWHQX 



izxs^ 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 2 (E Controlled, See Notes 1, 2, and 3) 



Parameter 


Symbol 


-12 


-15 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


MIn 


Max 


MIn 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


12 


- 


15 


- 


20 


- 


25 


- 


35 


- 


ns 


2 


Address Setup Time 


«AVEL 


tAS 





- 





- 





— 





- 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


10 


- 


12 


- 


15 


- 


20 


- 


25 


- 


ns 




Enable to End of Write 


»ELEH. 
tELWH 


tcw 


10 


— 


12 


— 


15 


— 


20 


— 


25 


— 


ns 


4.5 


Data Valid to End of Write 


tDVEH 


tDW 


6 


- 


7 


- 


8 


- 


10 


- 


15 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





- 





- 





- 


ns 




Write Recovery Time 


'EHAX 


tWR 





- 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. All timings are referenced from the last valid address to the first transitioning address. 

3. At_any given voltage and temperature, Iwlqz max < twHQX "^i". both for a given device and from device to device. 

4. If E goes low coincident with or after W goes low, the output will remain in a high-impedance state. 

5. If E goes high coincident with or before W goes high, the output will remain in a high-impedance state. 



B 



A (ADDRESS) 

E (CHIP ENABLE) 
W (WRITE ENABLE) 

D (DATA IN) 
Q (DATA OUT) 



)( 



WRITE CYCLE 2 (See Note 2) 
tAVAV 



)( 



•aveh 



\ 



'AVEL 



/ 



'eleh.'elwh 



\ 



xxmmmmw ^ 



tDVEH 



'EHAX 



/ 



■« »■ 



DATA VALID 



tEHDX 



MXK 



HIGH-Z 
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ICCA vs CYCLE TIME 




k=0°C 
l = 25°C 
» = 70°C 



1200 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 6287B X )»( 



Motorola Memory Prefix 
Part Number 



T 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 

Speed (12=12 ns, 15=15 ns, 20 = 20 ns, 

25 = 25 ns, 35 = 35 ns) 
Package (P = 300 mil Plastic DIP, J = 300 mil SOJ) 



Full Part Numbers — MCM6287BP12 MCM6287BJ12 

MCM6287BP15 MCM6287BJ15 

MCM6287BP20 MCM6287BJ20 

MCM6287BP25 MCM6287BJ25 

MCM6287BP35 MCM6287BJ35 



MCM6287BJ12R2 
MCM6287BJ15R2 
MCM6287BJ20R2 
MCM6287BJ25R2 
MCM6287BJ35R2 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



16Kx 4 Bit Static RAM 

The MCM6288C is a 65,536 bit static random access memory organized as 16,384 
words of 4 bits, fabricated using iVIotorola's high-performance silicon-gate CI^OS tech- 
nology. Static design eliminates the need for external clocks or timing strobes, while 
CMOS circuitry reduces power consumption for greater reliability. 

• Single 5 V ± 1 0% Power Supply 

• Low Power Operation: 120 mA Maximum, Active AC 

• Fully Static — No Clock or Timing Strobes Necessary 

• Fast Access Times: 12,15, 20, 25, 35 ns 

• Two Chip Controls: 

E for Automatic Power Down 

G for Fast Access to Data and Elimination of Bus Contention Problems 

• Fully TTL-Compatible — Three-State Output 



A1 

A11 

A12 

A13 

A3 

A4 

A5 

A6 

DQO 

DQ1 

DQ2 

DQ3 



BLOCK DIAGRAM 



fez 

fe= 






ROW 
DECODER 



INPUT 

DATA 

CONTROL 



MEMORY ARRAY 

256 ROWS X 
64x4 COLUMNS 



COLUMN I/O 



COLUMN DECODER 



A2 AO A8 A7 A10 A9 



i/CC 




^ 




MCM6288C 




PIN ASSIGNMENT 




PIN NAMES 

AO - A13 Address Input 

DQO - DQ3 . . . Data Input/Data Output 

W Write Enable 

E Chip Enable 

NC No Connection 

Vcc Power Supply (+ 5 V) 

Vss Ground 
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TRUTH TABLE {X = Don't Care) 



I 


W 


Mode 


Vcc Current 


Output 


H 
L 
L 


X 

H 
L 


Not Selected 
Read 
Write 


ISB1.ISB2 
'CCA 
'CCA 


High-Z 

Dout 
High-Z 



ABSOLUTE MAXIMUM RATINGS (See Note) 



1 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss 'of Any Pin 
Except Vcc 


Vin.Vout 


- 0.5 to Vcc + 0-5 


V 


Output Current 


'out 


±20 


mA 


Power Dissipation 


pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to + 70 


"C 


Storage Temperature — Plastic 


Tstg 


-55 to +125 


"C 



NOTE: Permanent device damage may occur If ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid appli- 
cation of any voltage higher than maximum 
rated voltages to this high-impedance circuit. 

This CMOS memory circuit has been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


— 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


— 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width < 20 ns) 
** V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2.0 V ac (pulse width < 20 ns) 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


likg(l) 


— 


±1.0 


HA 


Output Leakage Current (E = V|h or G = Vm. Vout = to Vcc) 


'lkg(O) 


— 


±1.0 


HA 


Standby Current (E S Vcc - 0-2 V, Vjn s Vss + 0.2 V, or > Vcc - 0-2 V, Vcc = Max, 
f=OMHz) 


ISB2 


— 


10 


mA 


Output Low Voltage (Iql = 8.0 mA) 


Vol 


— 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


— 


V 



POWER SUPPLY CURRENTS 



Parameter 


Symbol 


-12 


-15 


-20 


-25 


-35 


Unit 


AC Active Supply Current (lout = mA) 


'CCA 


120 


120 


110 


110 


110 


mA 


AC Standby Current (TTL Levels, Vcc = Max) 


'SBI 


45 


40 


35 


30 


30 


mA 



CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Parameter 


Symbol 


Max 


Unit 


Address and Control Input Capacitance 


Cin 


6 


PF 


I/O Capacitance 


C|/o 


7 


PF 
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MOTOROLA FAST SRAM DATA 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 5 ns 

READ CYCLE (See Notes 1 and 2) 



Output Timing Measurement Reference Level 1.5 V 

Output Load See Figure 1A Unless Otherwise Noted 



Parameter 


Symbol 


-12 


-15 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


MIn 


Max 


MIn 


Max 


MIn 


Max 


MIn 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


12 


- 


15 


- 


20 


- 


25 


- 


35 


- 


ns 


3 


Address Access Time 


tAVQV 


tAA 


- 


12 


- 


15 


- 


20 


- 


25 


- 


35 


ns 




Enable Access Time 


tELQV 


tACS 


- 


12 


- 


15 


- 


20 


- 


25 


- 


35 


ns 


4 


Output Enable Access Time 


tGLQX 


tOE 


- 


6 


- 


8 


- 


10 


- 


12 


- 


15 


ns 




Output Hold from Address Change 


tAXOX 


kDH 


4 


- 


4 


- 


4 


- 


4 


- 


4 


- 


ns 


5.6,7 


Enable Low to Output High-Z 


'ELQX 


tCLZ 


4 


- 


4 


- 


4 


- 


4 


- 


4 


- 


ns 


5,6,7 


Enable High to Output High-Z 


tEHOZ 


tCHZ 





6 





8 





8 





10 





15 


ns 


5,6,7 


Output Enable Low to Output 
Active 


tQLQX 


tOLZ 





— 





— 





— 





— 





— 


ns 


5,6,7 


Output Enable High to Output 
High-Z 


tQHQZ 


tOHZ 





6 





7 





8 





10 





15 


ns 


5,6,7 


Power Up Time 


tELICCH 


tpu 





— 





— 





— 





— 





— 


ns 




Power Down Time 


tEHICCL 


tPD 


- 


12 


- 


15 


- 


20 


- 


25 


- 


35 


ns 





NOTES: 

1 . W is high for read cycle. 

2. For devices with multiple chip enables, ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to E. 

3. All timings are referenced from the last valid address to the first transitioning address. 

4. Addresses valid prior to or coincident with E going low. 

5. At any given voltage and temperature, tgHOZ max is less than t^LOX {(nin). and tQHQZ (max) is less than tQLQX (min), both for a given 
device and from device to device. 

6. Transition is measured + 500 mV from steady-state voltage with load of Figure 1 B. 

7. This parameter is sampled and not 100% tested. 

8. Device is continuously selected (E = V|l, G = V|l). 



AC TEST LOADS 



Zq = 50 n 



OUTPUT 



+5V 




480 n 



SpF 

(INCLUDING 
SCOPE AND JIG) 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 



MOTOROLA FAST SRAM DATA 
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A (ADDRESS) 



)( 



READ CYCLE 1 (See Note 8) 
'AVAV 



•axqx 



Q (DATA OUT) PREVIOUS DATA VALID 



tmw ( 



'avqv 



X 



DATA VALID 



] 



A (ADDRESS) 



E (CHIP ENABLE) 



Q (DATA OUT) 



Vcc 
SUPPLY CURRENT 



Ice 



ISB 



)( 



READ CYCLE 2 (See Notes 2 and 4) 
tAVAV — 



\ 



HIGHZ 



<ELICCH 



'ELQV 



'ELQX -*" 



^XXXX)( 



• 'AVQV 



7 



X 



/ 



■^tEHQZ-* 



DATA VALID 



) 



HIGHZ 



k 



•ehiccl ■ 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 1 (W Controlled, See Notes 1, 


2, and 3) 
























Parameter 


Symbol 


-12 


-15 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


12 


- 


15 


- 


20 


- 


25 


- 


35 


- 


ns 


4 


Address Setup Time 


tAVWL 


»AS 





- 





- 





- 





- 





- 


ns 




Address Valid to End of Write 


Javwh 


'AW 


10 


- 


12 


- 


15 


- 


20 


- 


30 


- 


ns 




Write Pulse Width 


tWLWH. 
tWLEH 


tWP 


10 


— 


12 


— 


15 


— 


20 


— 


30 


— 


ns 




Write Pulse Width, G High 


tWLWH. 
tWLEH 


twp 


8 


— 


10 


— 


12 


— 


15 


— 


25 


— 


ns 


5 


Data Valid to End of Write 


tDVWH 


tDW 


6 


- 


7 


— 


8 


— 


10 


- 


15 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





— 





- 





— 





— 





- 


ns 




Write Low to Output High-Z 


tWLQZ 


twz 





6 





7 





8 





10 





15 


ns 


6,7,8 


Write High to Output Active 


«WHQX 


<0W 


4 


- 


4 


- 


4 


- 


4 


- 


4 


- 


ns 


6,7,8 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E lowland W low. _ 

2. For devices with multiple chip enables, El and E2 are represented by E in this data sheet. E2 is of opposite polarity to E. 

3. For Output Enable devices, if G goes low coincident with or after W goes low, the output will remain in a high impedance state. 

4. All timings are referenced from the last valid address to the first transitioning address. 

5. For Output Enable devices, if G s V|h, the output will remain in a high impedance state. 

6. At any given voltage and temperature, twLQZ "^^x is less than twHQX "!'"• ^°^^ ^O"" ^ 9'ven device and from device to device. 

7. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

8. This parameter is sampled and not 100% tested. 



WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 
tAVAV 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA 



Q (DATA OUT) 




MOTOROLA FAST SRAM DATA 
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WRITE CYCLE 2 (E Controlled, See Notes 1, 2, and 3) 



1 



Parameter 


Symbol 


-12 


-15 


-20 


-25 


-35 


Unit 


Notes 


Std 


Alt 


MIn 


Max 


Min 


Max 


MIn 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


12 


- 


15 


- 


20 


- 


25 


- 


35 


- 


ns 


4 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


8 


- 


12 


- 


15 


- 


20 


- 


25 


- 


ns 




Enable to End of Write 


tELEH. 
tELWH 


tew 


8 


— 


10 


— 


12 


— 


15 


— 


25 


— 


ns 


5,6 


Data Valid to End of Write 


tDVEH 


tow 


6 


- 


7 


- 


8 


- 


10 


- 


15 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





- 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 





- 





— 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. For devices with multiple chip enables, ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to E. 

3. For Output Enable devices, if G goes low coincident with or after W goes low, the output will remain in a high impedance state. 

4. AlUimings are referenced from the last valid address to the first transitioning address. 

5. If E goes low coincident with or after W goes low, the output will remain in a high impedance state. 

6. If E goes high coincident with or before W goes high, the output will remain in a high impedance state. 



A (ADDRESS) 

E (CHIP ENABLE) 
W (WRITE ENABLE) 

D (DATA IN) 
Q (DATA OUT) 



)( 



WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 
tAVAV 



)( 



'AVEH 



\ 



'AVEL 



/ 



\ 



tELEH. tELWH 
• tWLEH 



xmmmYmm 



tDVEH 



-•— 'EHAX -^ 



7 



DATA VALID 



tEHDX 



HIGH-Z 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 62?8C X 



XX 



f. 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 

Speed (12 = 12 ns, 15 = 15 ns, 20 = 20 ns, 25 = 25 ns, 

35 = 35 ns) 
Package (P = Plastic DIP, J = Plastic SOJ) 



Full Part Numbers — MCM6288CP12 
MCM6288CP15 
MCM6288CP20 
MCM6288CP25 
MCM6288CP35 



MCM6288CP12R2 
MCM6288CP15R2 
MCM6288CP20R2 
MCM6288CP25R2 
MCM6288CP35R2 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



16K X 16 Bit Asynchronous 
Fast Static RAIVI 

The MCM62996 is a 262,144 bit static random access memory organized as 16,384 
words of 16 bits, fabricated using Motorola's high-performance silicon-gate CMOS 
technology. The device integrates a 16K x 16 SRAM core with active high and active 
low chip enables, separate upper and lower byte write strobes, and a fast output 
enable. This device has increased output drive capability supported by multiple power 
pins. In addition, the output levels can be either 3.3 V or 5 V TTL compatible by choice 
of the appropriate out put bu s p ower s upply. 

Dual writ e stro bes (BWL and BWH) are provided to allow individually write- 
able bytes. BWL controls DQO - DQ7 (the lower bits), while BWH controls 
DQ8 - DQ1 5 (the upper bits). 

Additional power supply pins have been utilized and placed on the pack- 
age for maximum performance. In addition, the output buffer power pins are 
electrically isolated from the other two and supply power only to the output 
buffers. This allows connecting the output buffers to 3.3 V instead of 5.0 V if 
desired. If 3.3 V output levels are chosen, the output buffer impedance in 
the "high" state is approximately equal to the impedance in the "low" state 
thereby allowing simplified transmission line terminations. 

The MCM62996 will be available in a 52-pin plastic leaded chip carrier 
PLCC. 

This device is ideally suited for systems that require wide data bus widths, 
cache memory, and tag RAMs. 

Single 5 V ± 10% Power Supply 

Choice of 5 V or 3.3 V ± 1 0% Power Supplies for Output Buffers 

Fast Access Times: 12/15/20/25 ns Max 

Byte Writeable via Dual Write Strobes with Abort Write Capability 

Common Data Inputs and Data Outputs 

Output Enable Controlled Three State Outputs 

High Output Drive Capability: 85 pF/Output at Rated Access Time 

High Board Density 52-Lead PLCC Package 



BLOCK DIAGRAM 



MCM62996 




FN PACKAGE 

52-LEAD PLCC 

CASE 778 

















DUTPUT 


DQ0-DQ15 


14 


16Kx16 

128 ROWS 

128 COLUMNS 


^(e ■ 


BUFFER 


'16 


















16 












WRITE AMP 






E ^ , 


CONTROL 




P — c J 





















PIN ASSIGNMENT 

< < iLulcnlco ^i^rsflSrPio < < lu 
r-ir-ir-ir-ir-ir-ii— if-ir-ii-ir-if-ir-i 



DOSC 
DQ9C 

vccq[ 
vssq[ 

DQIOC 
DQ11 [ 
DQ12[ 
DQ13C 

vssqC 
VccqC 

DQ14[ 

DQISC 

NC[ 



7 6 5 4 3 2 1 52 51 50 49 4847 

8 • 46 ] NC 

9 45 ] DQ7 

10 44 ] D06 

11 43 ] VcCQ 

12 42 ] VsSQ 

13 41 ] DQ5 

14 40 ] DQ4 

15 39 ] DQ3 

16 38 ] DQ2 

17 37 ] VsSQ 

18 36 J VcCQ 

19 35 ] DQ1 

20 34 ] DQO 

21 22 23 24 25 26 2728 29 30 31 3233 
LJL-JI-ILJL-H-ILJI-JLJl-JLJI-JLJ 
O oj 



55 t: 55 s "5 "5 S3 sy :; 



PIN NAMES 

AO - A1 3 Address Inputs 

W Write Enable 

BWL Byte Write Strobe Low 

BWH Byte Write Strobe High 

E Active High Chip Enable 

E Active Low Chip Enable 

G Output Enable 

DQO - DQ15 Data Input/Output 

Vcc + 5V Power Supply 

VcCQ Output Buffer Power Supply 

Vss Ground 

VssQ Output Buffer Ground 

NC No Connection 

All power supply and ground pins must be 
connected for proper operation of the device. 
Vcc ^ ^cCQ 3* 3ll times including power up. 



BWL BWH 
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TRUTH TABLE (See Notes) 



E 


W 


BWL 


BWH 


G 


Mode 


Supply 
Current 


I/O 
status 


F 


X 


X 


X 


X 


Deselected Cycle 


ISB 


High-Z 


T 


H 


X 


X 


H 


Read Cycle 


Ice 


High-Z 


T 


H 


X 


X 


L 


Read Cycle 


'cc 


Data Out 


T 


L 


L 


L 


X 


Write Cycle All Bits 


'cc 


High-Z 


T 


L 


H 


H 


X 


Aborted Write Cycle 


'cc 


High-Z 


T 


L 


L 


H 


X 


Write Cycle Lower 8 Bits 


Ice 


High-Z 


T 


L 


H 


L 


X 


Write Cycle Upper 8 Bits 


Ice 


High-Z 



NOTE: True (T) is E = 1 and E = 0. E, E, and addresses satisfy the specified setup and hold 
times for the falling edge of LE. Data-in satisfies the specified setup and hold times 
for falling edge of DL. 

ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = Vsso = V) 



1 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to VgsA/sso 'or Any Pin 
Except Vcc and VccQ 


Vin. Vout 


- 0.5 to Vcc + 0-5 


V 


Output Current (per I/O) 


•out 


±20 


mA 


Power Dissipation 


Pd 


2.0 


W 


Temperature Under Bias 


Tbias 


- 10 to -H 85 


"C 


Operating Temperature 


ta 


to -K 70 


"C 


Storage Temperature 


Tstg 


-55 to +125 


»c 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = VcCQ = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = ^SSQ = V) 



This device contains circuitry to protect 
the inputs against damage due to high 
static voltages or electric fields; however, if 
is advised that normal precautions be 
taken to avoid application of any voltage 
higherthan maximum rated voltages to this 
high impedance circuit. 

This CMOS memory circuit has been 
designed to meet the dc and ac specifica- 
tions shown in the tables, after thermal 
equilibrium has been established. 

This device contains circuitry that will 
ensure the output devices are in High-Z at 
power up. 



Parameter 


Symbol 


Min 


Typ 


lUlax 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc* 


4.5 


5.0 


5.5 


V 


Output Buffer Supply Voltage (5.0 V TTL Compatible) 
(3.3 V 50 n Compatible) 


VcCQ 


4.5 
3.0 


5.0 
3.3 


5.5 
3.6 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0.3 


V 


Input Low Voltage 


V|L 


-0.5* 


- 


0.8 


V 



*V|L(min) = - 3.0 V ac (pulse width < 20 ns) 

DC CHARACTERISTICS AND SUPPLY CURRENTS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Input Leakage Current (All Inputs, Vjp = to Vqc) 


'lkg(l) 


- 


- 


±1.0 


HA 


Output Leakage Current (G = Vm) 


'lkg(O) 


- 


- 


+ 1.0 


^A 


AC Supply Current (lout = "lA, All Inputs = Vn_ or V|h, V|l = 0.0 V and 
V|H 5 3.0 V, Cycle Time > IavAV fTi'") 


ICCA12 
ICCA15 
ICCA20 
ICCA25 


- 


295 
275 
265 
255 


350 
330 
320 
310 


mA 


Standby Current (E = V|l, E = V|h, lout = "^A, All Inputs = V|l and V|h, 
V|L = V and Vm > 3.0 V, Cycle Time > tAVAV f"'") 


ISB 


— 


40 


50 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


- 


0.4 


V 


Output High Voltage (Iqh = ~ '*0 "^A) 


VOH 


2.4 


- 


- 


V 



CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25''C. Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ15) 


Cin 


4 


6 


PF 


Input/Output Capacitance (DQO - DQ15) 


Gout 


8 


10 


PF 



MCM62996 
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MOTOROLA FAST SRAM DATA 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, VCCQ = 3.3 V or 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

READ CYCLE TIMING (See Notes 1, 2, 3, and 4) 



Output Timing Reference Level 1.5 V 

Output Load See Figure 1A Unless Otherwise Noted 



Parameter 


Symbol 


MCM62996-12 


MCM62996-15 


MCM62996-20 


MCM62996-25 


Unit 


Notes 


MIn 


Max 


Min 


Max 


MIn 


Max 


MIn 


Max 


Read Cycle Times 


tAVAV 


15 


- 


15 


- 


20 


- 


25 


- 


ns 


4 


Access Times: 
Address Valid to Output Valid 
E, E True" to Output Valid 
Output Enable Low to Output Valid 


tAVQV 
tETQV 
tQLQV 


- 


12 
12 
5 


- 


15 
15 
6 


- 


20 
20 
8 


- 


25 
25 
10 


ns 


5 


Output Hold from Address Change 


tAXQX 


4 


- 


4 


- 


4 


- 


4 


- 


ns 




Output Buffer Control: 
E, E True" to Output Active 
G Low to Output Active 
E, E "False" to Output High-Z 
G High to Output High-Z 


tETQX 
tGLQX 
tEFQZ 
tGHQZ 


2 
2 
2 
2 


9 

5 


2 
2 
2 
2 


9 
6 


2 





9 
8 


2 
2 
2 
2 


10 
10 


ns 


6 


Power Up Time 


tETICCH 





- 





- 





- 





- 


ns 





E 



NOTES: 

1 . Write Enable is equal to V|h for all read cycles. 

2. ET is defined by E going low coincident with or after E goes high, or E going high coincident with or after E goes low. 

3. EF is defined by E going high or E going low. 

4. All read cycle timing is referenced from the last valid address to the first transitioning address. 

5. Addresses valid prior to or coincident with E going low or E going high. 

6. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, Iefqz 'S less than tgTQx and tQHQZ 's less than Iglqz for a given device. 



READ CYCLE 



A (ADDRESS) 



E (CHIP ENABLE) 



Q (DATA OUT) 



G (OUTPUT 
ENABLE) 



mK 



X 



-tAVAV- 



\ 



•etqx--* 



• 'ETQV- 



X 



/ 



tAVQV- 



•axqx 



'EFOZ 



tGHQZ- 



/\ 



•tGLQX 



•tGLQV- 



UdJOCD — OCZJ 



w 

(WRITE ENABLE) 



^XXX^ 



^^XXXXK 



BWx (BYTE 
WRITE ENABLE) 
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WRITE CYCLE TIMING (See Notes 1, 2, 3, and 4) 



] 



Parameter 


Symbol 


MCM62996-12 


MCM62996-15 


MCM62996-20 


MCM62996-25 


Unit 


Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Times 


tAVAV 


15 


- 


15 


- 


20 


- 


25 


— 


ns 


5 


Setup Times: 




















ns 




Address Valid to End of Write 


tAVWH 


10 




13 




15 




20 








Address Valid to End of Write 


tAVEF 


10 


— 


13 


— 


15 


— 


20 


— 






Address Valid to W Low 


•avwl 





— 





— 





— 





— 






Address Valid to E, E True" 


tAVET 





— 





— 





— 





— 






Data Valid to W High 


tDVWH 


5 


— 


6 


— 


8 


— 


10 


— 






Data Valid to E or E "False" 


tDVEF 


6 


— 


6 


— 


8 


— 


10 


— 






Byte Write Low to W High 


tBWxLWH 


6 


— 


6 


— 


8 


— 


10 


— 






Byte Write High to W Low (Abort) 


'BWxHWL 





— 





— 





— 





— 






Byte Write Low to E, E "False" 


'BWxLEF 


6 


— 


6 


— 


8 


— 


10 


— 






Hold Times: 




















ns 




W High to Address Invalid 


<WHAX 





— 





— 





— 





— 






E, E "False" to Address Invalid 


tEFAX 





— 





— 





— 





— 






W High to Data Invalid 


tWHDX 





— 





— 





— 





— 






E, E "False" to Data Invalid 


tEFDX 





— 





— 





— 





— 






W High to Byte Write Invalid 


tWHBWxX 


2 


— 


2 


— 


2 


— 


2 


— 






E, E "False" to Byte Write Invalid 


tEFBWxX 


2 


— 


2 


— 


2 


— 


2 


— 






Write Pulse Width: 




















ns 




Write Pulse Width 


tWLWH 


12 


— 


13 


— 


15 


— 


20 


— 






Write Pulse Width 


tWLEF 


12 


— 


13 


— 


15 


— 


20 


— 




6 


Enable to End of Write 


tETWH 


12 


— 


13 


— 


15 


— 


20 


— 




7 


Enable to End of Write 


tETEF 


12 


— 


13 


— 


15 


— 


20 


— 




6,7 


Output Buffer Control: 




















ns 




W High to Output Valid 


tWHQV 


12 


— 


lu 


— 


20 


— 


25 


— 






W High to Output Active 


tWHQX 


5 


— 


5 


— 


5 


— 


5 


— 




8 


W Low to Output High-Z 


tWLQZ 





9 





9 





9 





10 




8,9 



NOTES: _ _ 

1 . A write occurs during the overiap of ET, W low and BWx low. An aborted write occurs when BWx remains at Vm while W is low. 

2. Write must be equal to Vm for all address transitions. _ 

3. ET is defined by E going low coincident with or after E goes high, or E going high coincident with or after E goes low. 

4. EF is defined by E going high or E going low. 

5. All write cycle timing is referenced from the last valid address to the first transitioning address. 

6. If E or E goes false coincident with or before W goes high the output will remain in a high-impedance state. 

7. If E and H go true coincident with or after W goes low the output will remain in a high-impedance state. 

8. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, tyvLQZ is less than twHQX 'O"" ^ given device. 

9. If G goes low coincident with or after W goes low, the output will remain in a high-impedance state. 



AC TEST LOADS 



OUTPUT O-C 



Ri = 50 n 

J_ Zo= son -L > 



OUTPUT- 



255 n 



Vl=1.5V 



+ 5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A 



Figure 1B 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 



A (ADDRESS) 



(CHIP ENABLE) 



xx^rzii 



■•avav *- 



\ 



-'ETWH • 

•whax- 



W 
(WRITE ENABLE) 



BV?x(BYTE 
WRITE ENABLE) 



ym ; ^ 



'BWxLWH- 



EX^\ 



•dvwh- 



X 



t m 



-tAVWH 



'AVWL 
■* — »WLWH 



-•WHBWxX 



ir\ 



™IEXXXX)0^XXX)O 



•tWHDX 



'EFAX ■ 



tAVET- 



7^^ / 



-twLEF- 






iBWxLEF- 



tWHQV- 
tWHQX-* 



Q (DATA OUT) 



\ 



'DVEF- 



-tAVEF - 
— lETEF 



A 



-tEFBWxX 



ZT^vJS 



E 



-tEFDX 



0(EEX>CD<S 



OCJ 



->WLQZ 
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DERATING CURVES 

(Derating Curves Are Based On Component Typical Values) 



1 




15 20 25 30 35 40 45 50 55 60 
CYCLE TIME (ns) 

'oca vs Cycle Time 




1.00 






































(NORM) 








^ 


^ 




























1 




/ 


/ 


















/ 

















-10 10 20 30 40 50 60 70 
TEMPERATURE ("C) 

AVQV vs Temperature 




AVQV vs Vcc 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 62996 



Motorola Memory Prefix 
Part Number 



FN XX 



Speed (12 = 12 ns, 15 = 15 ns, 20 = 20 ns, 25 = 25 ns) 
Package (FN = PLCC) 



Full Part Numbers — MCM62996FN1 2 MCM62996FN15 MCM62996FN20 MCM62996FN25 
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MOTOROLA FAST SRAM DATA 



Application Specific Fast Static RAMs 



Processor Specific 

MCM56824A 4-3 

MCM56824AZP 4-10 

MCM62110 4-18 

MCM62486A 4-67 

MCM82486B 4-76 

MCM62940A 4-85 

MCM62940B 4-93 

MCM67B518 4-153 

MCM67C518 4-162 

MCM67H518 4-171 

MCM67J518 4-180 

MCM67M518 4-189 

MCM67B618 4-218 

MCM67C618 4-227 

MCM67H618 4-236 

MCM67J618 4-245 

MCM67M618 4-254 

MCM67Q709 4-281 

Latched Address 

MCM62995A 4-130 

MCM67A518 4-142 

MCM67W518 4-197 

MCM67A618 4-207 

MCM67W618 4-262 



Line Buffers 

MCM62X308 4-28 

MCM62Y308 4-49 

Synclironous 

MCM62T316 4-65 

MCM62963A 4-101 

MCM62973A 4-106 

MCM62980 4-111 

MCM62981 4-117 

MCM62990A 4-123 

MCM67D709 4-272 

MCM67F804 4-291 

MCM67P804 4-297 

MCM67Q804 4-302 



MOTOROLA FAST SRAM DATA 



CHAPTER 4 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



MCM56824A 



DSPRAM™ 

8K X 24 Bit Fast Static RAIVI 

The MCM56824A is a 196,608 bit static random access memory organized as 
8,192 words of 24 bits, fabricated using Motorola's high-performance silicon-gate 
CMOS technology. The device integrates an 8K x 24 SRAM core with multiple 
chip enable inputs, output enable, and an externally controlled single address pin 
multiplexer. These functions allow for direct connection to the Motorola 
DSP56001 Digital Signal Processor and provide a very efficient means for imple- 
mentation of a reduced parts count system requiring no additional interface logic. 

The availability of multiple chip enable (ET and E2) and output enable (G) 
inputs provides for greater system flexibility when multiple devices are used. 
With either chip enable input unasserted, the device will enter standby mode, 
useful in low-power applications. A single on-chip multiplexer selects A12 or 
XA' as the highest order address input depending upon the state of the V/S 
control input. This feature allows one physical static RAM component to 
efficiently store program and vector or scalar operands by dynamically re- 
partitioning the RAM array. Typical applications will logically map vector 
operands Into upper memory with scalar operands being stored in lower 
memory. By connecting DSP56001 address A15 to the VECTOR/SCALAR 
(V/S) MUX control pin, such partitioning can occur with no additional com- 
ponents. This allows efficient utilization of the RAM resource irrespective of 
operand type. See application diagrams at the end of this document for 
additional information. 

Multiple power and ground pins have been utilized to minimize effects 
induced by output noise. 

The MCM56824A is available in a 52 pin plastic leaded chip-carrier 
(PLCC). 

Single 5 V ± 10% Power Supply 
Fast Access and Cycle Times: 20/25/35 ns Max 
Fully Static Read and Write Operations 
Equal Address and Chip Enable Access Times 
Single Bit On-Chip Address Multiplexer 
Active High and Active Low Chip Enable Inputs 
Output Enable Controlled Three State Outputs 
High Board Density PLCC Package 
Low Power Standby Mode 
Fully TTL Compatible 




FN PACKAGE 

52-LEAD PLCC 

CASE 778 



PIN ASSIGNMENT 



°^ ~igl£20 t5o ^CM co^ 

<<<x>z>< <<<< 



/ 7 6 5 4 
DQO[ 8 
DQ1 [ 9 



DQ2 C 10 

VsS C 11 
DQ3 C 12 
DQ4 C 13 
DQ5 [ 14 
DQ6 [ 15 
DQ7 [ 16 
DQ8 C 17 

VsS C 18 
DQ9 [ 19 
DQ10 [ 20 



3 2 1 52 51 50 49 48 47 

* 46 ] DQ23 

45 ] DQ22 
44 ] DQ21 
43] Vss 
42 ] DQ20 
41 ] DQ19 
40 ] DQ18 
39] DQ17 
38]dQ16 
37]dQ15 

36] Vss 
35] DQ14 

21 22 23 24 25 26 27 28 29 30 31 32 33 ^ ^^^^ 

LJLJLJ L-J L_l l_J LJ i-J LJ 1_] LJ LJ 1_] 

'- 22 SS & iS i's " "^\rr. .'^ IS «J ^ 

r- < < < < ' o a)|iij LUi> 2- r- 

9 > > 9 




PIN NAMES 

AO - A1 1 Address Inputs 

A12, XN ... .-.' Multiplexed Address 

V/S Address Multiplexer Control 

W Write Enable 

E1,E2 Chip Enable 

G Output Enable 

DQO - DQ23 Data Input/Output 

Vcc +5 V Power Supply 

Vss Ground 

NO No Connection 



For proper operation of the device, all Vss 
pins must be connected to ground. 



DSPRAM is a trademark of Motorola, Inc. 



MOTOROLA FAST SRAM DATA 
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BLOCK DIAGRAM 



X/Y- 
A12- 

AO- 

• 
• 

A5 
A10- 

All • 
DQO - 



V/S 

I 



A12 



2 T0 1 MUX f ^ 






ROW 
DECODER 



MEMORY ARRAY 



512 ROWS X 
384 COLUMNS 



DQ23 
IT 
E2 



^:>i 



K 



o 



:5^ 



{>■ 



INPUT 

DATA 

CONTROL 



-vcc 
-vss 



COLUMN I/O 



COLUMN DECODER 



<1 



<f 



(LSB) 



? 



A6 



(MSB) 



TRUTH TABLE 



IT 


E2 


5 


W 


V/S 


Mode 


Supply 
Current 


I/O 
Status 


H 


X 


X 


X 


X 


Not Selected 


'SB 


High-Z 


X 


L 


X 


X 


X 


Not Selected 


'SB 


HIgh-Z 




H 


H 


H 


X 


Output Disable 


Ice 


High-Z 




H 


L 


H 


H 


Read Using X/Y 


>CC 


Data Out 




H 


L 


H 


L 


Read Using A1 2 


'cc 


Data Out 




H 


X 


L 


H 


Write Using X/Y 


'cc 


Data In 




H 


X 


L 


L 


Write Using A1 2 


'cc 


Data In 



NOTE: X=don'tcare. 

ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


-0.5 to + 7.0 


V 


Voltage Relative to Vss fof Any Pin 
Except Vcc 


Vin.Vout 


- 0.5 to Vcc + 0-5 


V 


Output Current (per I/O) 


'out 


±20 


mA 


Power Dissipation 


pd 


1.75 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to + 70 


°c 


Storage Temperature 


Tstg 


-55 to +125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect 
against damage due to high static voltages 
or electric fields; however, it is advised that 
normal precautions be taken to avoid appli- 
cation of any voltage higherthan maximum 
rated voltages to this high-impedance 
circuit. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equi- 
librium has been established. The circuit Is 
assumed to be in a test socket or mounted 
on a printed circuit board with at least 300 
LFPM of transverse air flow being 
maintained. 
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MOTOROLA FAST SRAM DATA 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 1 0%, Ta = to + 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


MIn 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0-3 


V 


Input Low Voltage 


V|L 


-0.5* 


- 


0.8 


V 



* V|L (min) = - 3.0 V ac (pulse width < 20 ns) 



DC CHARACTERISTICS 



Parameter 


Symbol 


MIn 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vqc) 


'lkg(i) 


- 


±1.0 


ha 


Output Leakage Current (G = V|h, ET = V|h, E2 = V|l, Vqui = to Vqc) 


'lkg(O) 


- 


±1.0 


ma 


AC Supply Current (G = V|h, ET = V|l, E2 = V|h, IquI = f^A- 
All Other Inputs > V|l = 0.0 V and V|h > 3.0 V) MCM56824A-20 Cycle Time: > 20 ns 

MCM56824A-25 Cycle Time: > 25 ns 
MCM56824A-35 Cycle Time: > 35 ns 


'CCA 


- 


260 
220 
180 


mA 


Standby Current (ET = V|h, E2 = V|l, All Inputs = V|l or V|h) 


'SBI 


- 


15 


mA 


CMOS Standby Current (ET > Vqc - 0.2 V. E2 < 0.2 V, All Inputs > Vqc - 0.2 V or < 0.2 V) 


ISB2 


- 


10 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


— 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


V 



CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 




All Pins Except DQO - DQ23 


C-in 


4 


6 


PF 


Input/Output Capacitance 




DQO - D023 


Cout 


6 


8 


PF 



OUTPUT (T 



RL = 50n 



1 



J_ Zo= son 



Vl = 1.5V 



AC TEST LOADS 



OUTPUT - 



255 ii 



+ 5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A Figure IB 

NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ±10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 



Output Timing Reference Level 1 .5 V 

Output Load See Figure 1A Unless Otherwise Noted 



a 



READ CYCLE TIMING (See Notes 1 


, 2, and 3) 




















Parameter 


Symbol 


MCM56824A-20 


MCM56824A-25 


MCM56824A-35 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


20 


- 


25 


- 


35 


- 


ns 




Address Access Time 


tAVQV 


tAA 


- 


20 


- 


25 


- 


35 


ns 




MUX Control Valid to Output Valid 


tVSVQV 


tAA 


- 


20 


- 


25 


- 


35 


ns 




Chip Enable to Output Valid 


tEUQV 
tE2HQV 


«AC1 
<AC2 


— 


20 


— 


25 


— 


35 


ns 


4 


Output Enable to Output Valid 


tQLQV 


tOE 


- 


8 


- 


10 


— 


15 


ns 




Output Active from Chip Enable 


tElLQX 
tE2HQX 


«CLZ 


2 


— 


2 


— 





— 


ns 


4,5 


Output Active from Output Enable 


tQLQX 


tOLZ 





- 





- 





- 


ns 


5 


Output Hold from Address Change 


tAXQX 


tOH 


4 


- 


5 


- 


5 


- 


ns 




Output Hold from MUX Control 
Change 


tVSXQX 


tVSOH 


4 


— 


5 


— 


5 


— 


ns 




Chip Enable to Output High Z 


tElHQZ 
tE2LQZ 


tCHZ 





10 





15 





15 


ns 


4,5 


Output Enable High to Output High Z 


tQHQZ 


k)HZ 





8 





15 





15 


ns 


5 



NOTES: _ 

1 . A read cycle is defined by W high. 

2. All read cycle f mings are referenced from the last valid address or vector/scalar transition to the first address or vector/scalar transition. 

3. Addresses valid prior to or coincident with ET going low or E2 going high. 

4. El in the timing diagrams represents both El and E2 with El asserted low and E2 asserted high. 

5. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. This parameter is sampled and not 1 00% tested. At any 
given voltage and temperature, tEmOZ "^ax is less than t^iLox min, tE2LQZ f^^x is less than tE2HQX f^'"' a"d tQHQZ ^^^ 's less than 
tQLQX f"in for a given device and from device to device. 

READ CYCLE 



A (ADDRESS) 



V/§ (MUX CONTROL) 



E1 (CHIP ENABLE) 



G (OUTPUT ENABLE) 



(DATA OUT) 



3( 



'AVAV 



'AVQV 



tAXQX 



)( 



Zl 



X 



tVSVQV 



\ 



HIGH-Z 



•E1LQV 



\ 



•glqx- 



'glqv 



•eilox 



:(xm 



tVSXQX 



/ 



'E1HQZ 



/ 



'GHQZ 



DATA VALID 



HIGH-Z 
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WRITE CYCLE TIMING (Write Enable Initiated. See Note 1) 



Parameter 


Symbol 


MCM56824A-20 


MCM56824A-25 


MCM56824A-35 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


20 


- 


25 


- 


35 


- 


ns 




Address Setup Time 


tAVWL 


tAS 





- 





- 





- 


ns 


2 


MUX Control Setup Time 


tVSVWL 


tvss 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


15 


- 


20 


- 


30 


- 


ns 




MUX Control Valid to End of Write 


tVSVWH 


tvsw 


15 


- 


20 


- 


30 


— 


ns 




Write Pulse Width 


tWLWH 


twp 


15 


- 


15 


- 


20 


- 


ns 


3 


Write Enable to Chip Enable Disable 


tWLEIH 
tWLE2L 


tew 


15 


— 


15 


— 


20 


— 


ns 


3,4 


Chip Enable to End of Write 


tElLWH 
tE2HWH 


tew 


15 


— 


15 


— 


20 


— 


ns 


3,4 


Data Valid to End of Write 


tDVWH 


tow 


8 


- 


10 


- 


15 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





- 





- 


ns 


5 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 


ns 


2 


MUX Control Recovery Time 


tWHVSX 


tVSR 





- 





- 





- 


ns 




Write High to Output Low Z 


tWHQX 


tWLZ 


4 


- 


5 


- 


5 


- 


ns 


6 


Write Low to Output High Z 


tWLQZ 


tWHZ 





15 





15 





15 


ns 


6 



NOTES: _ _ _ _ 

1 . A write cycle starts at the latest transition of El low, W low, or E2 high. A write cycle ends at the eariiest transition of El high, W high, or E2 
low. 

2. Write must be high for all address transitions. 

3. If W goes low coincident with or prior to ET low or E2 high the outputs will remain in a high-impedance state. 

4. El in the timing diagrams represents both ET and E2 with El asserted low and E2 asserted high. 

5. During this time the output pins may be in the output state. Signals of opposite phase must not be applied to the outputs at this time. 

6. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. This parameter is sampled and not 1 00% tested. At any 
given voltage and temperature, tEmOZ "^^^ is less than tgi lqx min, tE2LQZ "fiax is less than tE2HQX "li". a"d tQHQZ "^^^ 's less than 
tQLQX "Tiin for a given device and from device to device. 



II 



A (ADDRESS) 



V/S (MUX CONTROL) 



E1 (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



Q (DATA OUT) 



Ji 



WE INITATED WRITE CYCLE 

'AVAV 



X 



^ 



h- tvsvwL ■*■ 



tAVWL 



}v 



tAVWH 



tWHAX 



)( 



1 



tVSVWH 



tElLWH 



tWLWH 



*- tDVWH 



XXXXXXXXXXXX^ ( 



-•— tWHVSX — * 



f 



-/ 



•WHDX 



VAUDDATAIN 



IXXXXXXX> 



HIGH-Z 



<)^m 



■tWLQZ 



tWHQX *- 



HIGH-Z 



(EXX> 



tWLEIH 
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WRITE CYCLE TIMING (Chip Enable Initiated, See Note 1) 



1 



Parameter 


Symbol 


MCM56824A-20 


MCM56824A-25 


MCM56824A-35 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


20 


- 


25 


- 


35 


- 


ns 




Address Setup Time 


tAVEIL 
tAVE2H 


tAS 





— 





— 





— 


ns 


2 


MUX Control Setup Time 


tVSVEIL 
tVSVE2H 


tvss 





— 





— 





— 


ns 


2 


Address Valid to End of Write 


<AVE1H 
tAVE2L 


tsw 


15 


— 


20 


— 


30 


— 


ns 


2 


MUX Control Valid to End of Write 


VSVEIH 
tVSVE2L 


Vsw 


15 


— 


20 


— 


30 


— 


ns 


2 


Chip Enable to End of Write 


tE1LE1H 
tE2HE2L 


tew 


12 


— 


15 


— 


20 


— 


ns 


2,3 


Data Valid to End of Write 


tDVEIH 
tDVE2L 


tDW 


8 


— 


10 


— 


15 


— 


ns 


2 


Data Hold Time 


tElHDX 
tE2LDX 


tDH 





— 





— 





— 


ns 


2,4 


Write Recovery Time 


tElHAX 
tE2LAX 


tWR 





— 





— 





— 


ns 


2 


MUX Control Recovery Time 


tElHVSX 
tE2LVSX 


tVSR 





— 





— 





— 


ns 


2 



NOTES: _ _ _ _ 

1 . A write cycle starts at the latest transition of E1 low, W low, or E2 high. A write cycle ends at the eariiest transition of El high, W high, or E2 
low. 

2. EUp the timing diagrams represents both eT and E2 with eT asserted low and E2 asserted high. 

3. If W goes low coincident with or prior to El low or E2 high the outputs will remain in a high-impedance state. 

4. During this time the output pins may be in the output state. Signals of opposite phase must not be applied to the outputs at this time. 



A (ADDRESS) 



V/S (MUX CONTROL) 



El (CHIP ENABLE) 



W (WRITE ENABLE) 



E1 OR E2 INITIATED WRITE CYCLE 

'AVAV — 



)( 



tAVEIH 



'E1HAX *' 



)( 



X 



X 



tVSVEIH 



•aveil 



^^ 



tElLEIH 



r 



'VSVE1L 



'DVE1H- 



D (DATA I 



XXXXXXXXXXXXXX) ^ 



tElHVSX 



DATA VALID 



■'E1HDX 



/ 



ixxxxxxxx 



Q (DATA OUT) 



HIGH-Z 
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DSPRAM Multiplexed Vector/Scalar Address Maps 



8K X 24 DSPRAM Used in Typical Application 



DSP56001 

A0-A11 
A12 
XA' 

V/S 










MCM56824A 

A0-A11 
RAMA12 






' 




MUX 

























4Kx24 
"X" OPERANDS 



PROGRAM 

MEMORY 

HIGH 



4Kx24 
T OPERANDS 



PROGRAM 

MEMORY 

LOW 



8Kx24 
"X" OPERANDS 



PROGRAM 
MEMORY 



DSP56001 

D0-D23 

A0-A11 

A12 
A15 
X/Y 

WR 



<^=^ 



MCM56824A 
D0-D23 

A0-A11 

AIS"! MEMORY 
V/S y MANAGEMENT 



A12'1 
V/S [• 

x/yJ 



jv PINS 



V/S = "1" 



V/S = "0" 



Motorola Memory Prefix 
Part Number 



MCM 



ORDERING INFORMATION 
(Order by Full Part Number) 



56824A XX 



t 



Speed (20 = 20 ns, 25 = 25 ns, 35 = 35 ns) 
Package (FN = PLCC) 



Full Part Numbers — MCM56824AFN20 MCM56824AFN25 MCM56824AFN35 
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MOTOROLA 
SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 
DSPRAMTM 

8K X 24 Bit Fast Static RAM 

The MCM56824AZP is a 196,608 bit static random access memory organized as 
8,192 words of 24 bits, fabricated using [Motorola's fiigfi-performance siiicon-gate 
Ci\/iOS tecfinology. Tine device integrates an 8K x 24 SRAM core with multiple chip 
enable inputs, output enable, and an externally controlled single address pin multi- 
plexer. These functions allow for direct connection to the Motorola DSP56001 Digital 
Signal Processor and provide a very efficient means for implementation of a re- 
duced parts count system requiring no additional interface logic. _ 

The availability of multiple chip enable (E1 and E2) and output enable (G) inputs 
provides for greater system flexibility when multiple devices are used. With either 
chip enable input unasserted, the device will enter standby mode, useful in low- 
power applications. A single on-chip multiplexer selectsA12 or X/Y as the highest 
order address input depending upon the state of the V/S control input. This feature 
allows one physical static RAM component to efficiently store program and vector or 
scalar operands by dynamically re-partitioning the RAM array. Typical applications 
will logically map vector operands into upper memory with scalar operands being 
stored in lower memory. By connecting DSP56001 address A15 to the VECTOR/ 
SCALAR (V/S) MUX control pin, such partitioning can occur with no additional com- 
ponents. This allows efficient utilization of the RAM resource irrespective of operand 
type. See application diagrams at the end of this document for additional 
information. 

Multiple power and ground pins have been utilized to minimize effects induced by 
output noise. 

The MCM56824AZP is available in a 9 x 10 grid, 86 bump surface mount 
OMPAC. 

Single 5 V ± 1 0% Power Supply 
Fast Access and Cycle Times: 20/25/35 ns Max 
Fully Static Read and Write Operations 
Equal Address and Chip Enable Access Times 
Single Bit On-Chip Address Multiplexer 
Active High and Active Low Chip Enable Inputs 
Output Enable Controlled Three State Outputs 
High Board Density PLCC Package 
Low Power Standby Mode 
Fully TTL Compatible 



MCI\/I56824AZP 




9x10 GRID 

86 BUMP OMPAC 

CASE 8g6A-01 



PIN NAMES 

AO - All Address inputs 

A12, X/7 Multiplexed Address 

V/S Address Multiplexer Control 

W_ Write Enable 

E1 , E2 Chip Enable 

G Output Enable 

DQO - DQ23 Data Input/Output 

Vcc +5 V Power Supply 

Vss Ground 

NC No Connection 

For proper operation of the device, all Vss 
pins must be connected to ground. 



DSPRAM is a traaemark of Motorola, Inc. 

This aocument contains Information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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MOTOROLA FAST SRAM DATA 





VIEW OF PACKAGE BOTTOM 

10 987654 321 
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BLOCK DIAGRAM 



v/s 



A12- 
AO- 

• 
A5 
A10- 

All • 

DQO - 
DQ23 • 



A12 



2 TO 1 MUX 









ROW 
DECODER 



E^I> 



K 



O 



i^ 



{> 



INPUT 

DATA 

CONTROL 



<1 



<} 



(LSB) 



(MSB) 



TRUTH TABLE 



IT 


E2 


5 


w 


V/S 


Mode 


Supply 
Current 


I/O 
Status 


H 


X 


X 


X 


X 


Not Selected 


>SB 


HIgh-Z 


X 


L 


X 


X 


X 


Not Selected 


ISB 


High-Z 


L 


H 


H 


H 


X 


Output Disable 


Ice 


High-Z 


L 


H 


L 


H 


H 


Read Using X/Y 


Ice 


Data Out 


L 


H 


L 


H 


L 


Read Using A1 2 


Ice 


Data Out 


L 


H 


X 


L 


H 


Write Using X/Y 


lee 


Data In 


L 


H 


X 


L 


L 


Write Using A1 2 


lee 


Data In 



NOTE: X = don't care. 

ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss ^°' Any Pin 
Except Vcc 


Vin.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current (per I/O) 


lout 


±20 


mA 


Power Dissipation) 


pd 


1.75 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


">C 


Operating Temperature 


Ta 


to + 70 


"C 


Storage Temperature 


Tstg 


-55 to + 125 


-c 



MEMORY ARRAY 



512 ROWS X 
384 COLUMNS 



-Vcc 
■Vss 



COLUMN I/O 



COLUMN DECODER 



? 



A6 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect 
against damage due to high static voltages 
or electric fields; however, it is advised that 
normal precautions be taken to avoid appli- 
cation of any voltage higher than maximum 
rated voltages to this high-impedance 
circuit. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equi- 
librium has been established. The circuit is 
assumed to be in a test socl<et or mounted 
on a printed circuit board with at least 300 
LFPM of transverse air flow being 
maintained. 
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MOTOROLA FAST SRAM DATA 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 1 0%, Ta = to + 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss 


= 0V) 










Parameter 


Symbol 


MIn 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0.3 


V 


Input Low Voltage 


V|L 


-0.5* 


- 


0.8 


V 



* V|L (min) = - 3.0 V ac (pulse width s 20 ns) 



DC CHARACTERISTICS 



Parameter 


Symbol 


MIn 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vqc) 


l|kg(i) 


— 


±1.0 


fiA 


Output Leakage Current (G = V|h. ET = V|h. E2 = V|l, Vqui = to Vcc) 


'lkg(O) 


- 


±1.0 


^A 


AC Supply Current (G = V|n, ET = V|l, E2 = V|h, lout = mA, 
All Other Inputs S V|l = 0.0 V and V|h s 3.0 V) MCM56824A-20 Cycle Time: S 20 ns 

MCM56824A-25 Cycle Time: s 25 ns 
MCM56824A-35 Cycle Time: 2 35 ns 


'CCA 


- 


260 
220 
180 


mA 


Standby Current (ET = V|h, E2 = V|l. All Inputs = V|l or V|h) 


ISB1 


- 


15 


mA 


CMOS Standby Current (ET ^ Vqc - 0.2 V, E2 < 0.2 V, All Inputs S Vqc - 0.2 V or ^ 0.2 V) 


ISB2 


- 


10 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


— 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


V 



CAPACITANCE (f = 1 .0 MHz. dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 




All Pins Except DQ0-DQ23 


Cjn 


4 


6 


PF 


Input/Output Capacitance 




DQO - DQ23 


Gout 


6 


8 


PF 



AC TEST LOADS 



OUTPUT ) — 1 

JL Zo= 50ii 4- > Rl = son 



OUTPUT- 



255 a 



Vl = 1.5V 



+ 5V 



480 n 

5pF 

' (INCLUDING 
SCOPE AND JIG) 



Figure 1 A 



Figure 1B 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

READ CYCLE TIMING (See Notes 1 , 2, and 3) 



Output Timing Reference Level 1.5 V 

Output Load See Figure 1 A Unless Othera/ise Noted 



Parameter 


Symbol 


MCM56824AZP-20 


MCM56824AZP-25 


MCM56824AZP-35 


Unit 


Notes 


Stndard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


20 


— 


25 


— 


35 


— 


ns 




Address Access Time 


tAVQV 


tAA 


- 


20 


- 


25 


- 


35 


ns 




MUX Control Valid to Output 
Valid 


tVSVQV 


tAA 


— 


20 


— 


25 


— 


35 


ns 




Chip Enable to Output Valid 


tElLQV 
1E2HQV 


tACI 
1AC2 


— 


20 


— 


25 


— 


35 


ns 


4 


Output Enable to Output Valid 


tQLQV 


tOE 


- 


8 


— 


10 


— 


15 


ns 




Output Active from Chip Enable 


tElLQX 
'E2H0X 


ICLZ 


2 


— 


2 


— 





— 


ns 


4,5 


Output Active from Output 
Enable 


tQLQX 


tOLZ 





— 





— 





— 


ns 


5 


Output Hold from Address 
Change 


<AXQX 


tOH 


4 


— 


5 


— 


5 


— 


ns 




Output Hold from MUX Control 
Change 


tVSXQX 


tVSOH 


4 


— 


5 


— 


5 


— 


ns 




Chip Enable to Output High Z 


tElHQZ 
tE2LQZ 


tCHZ 





10 





15 





15 


ns 


4,5 


Output Enable High to Output 
High Z 


tQHQZ 


tOHZ 





8 





15 





15 


ns 


5 



NOTES: _ 

1. A read cycle is defined by W high. 

2. All read cycle timings are referenced from the last valid address or vector/scalar transition to the first address or vector/scalar transition. 

3. Addresses valid prior to or coincident with IT going low or E2 going high. 

4. El in the timing diagrams represents both eT and E2 with El asserted low and E2 asserted high. 

5. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. This parameter is sampled and not 1 00% tested. At any 
given voltage and temperature, tgi hqz "^ax is less than tgi lqx min, tE2LQZ "^^^ 's 'ess than tE2HQX f"'"- and tQHQz ^^^^ 's less than 
tQLQX "lin for a given device and from device to device. 

READ CYCLE 



A (ADDRESS) 



3( 



'AVAV 



tAVQV 



'AXQX 



)( 



V/S(MUXCONTIROL) 



El (CHIP ENABLE) 



G {OUTPUT ENABLE) 



Q (DATA OUT) 



)C 



X 



tVSVQV 



\ 



HIGH-Z 



'E1LQV 



\ 



'GLQX-4* 



tGLQV 



'El LQX 



(xm 



tVSXQX 



/ 



'E1HQZ 



/ 



'GHQZ 



DATAVAUD 



HIGH-Z 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE TIMING (Write Enable Initiated, See Note 1) 



Parameter 


Symbol 


MCM56824AZP-20 


MCM56824AZP-25 


MCM56824AZP-35 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


MIn 


Max 


MIn 


Max 


Write Cycle Time 


tAVAV 


twc 


20 


- 


25 


- 


35 


- 


ns 




Address Setup Time 


tAVWL 


tAS 





- 





- 





- 


ns 


2 


MUX Control Setup Time 


tVSVWL 


tvss 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


15 


- 


20 


- 


30 


- 


ns 




MUX Control Valid to End of 
Write 


VSVWH 


tvsw 


15 


— 


20 


— 


30 


— 


ns 




Write Pulse Width 


tWLWH 


twp 


15 


- 


15 


- 


20 


- 


ns 


3 


Write Enable to Chip Enable 
Disable 


tWLEIH 
tWLE2L 


tew 


15 


— 


15 


— 


20 


— 


ns 


3,4 


Chip Enable to End of Write 


tElLWH 
tE2HWH 


tew 


15 


— 


15 


— 


20 


— 


ns 


3,4 


Data Valid to End of Write 


*DVWH 


tDW 


8 


— 


10 


— 


15 


— 


ns 




Data Hold Time 


tWHDX 


tDH 





— 





- 





— 


ns 


5 


Write Recovery Time 


tWHAX 


tWR 





— 





- 





— 


ns 


2 


MUX Control Recovery Time 


tWHVSX 


tVSR 





- 





- 





- 


ns 




Write High to Output Low Z 


tWHQX 


tWLZ 


4 


— 


5 


- 


5 


— 


ns 


6 


Write Low to Output High Z 


tWLQZ 


tWHZ 





15 





15 





15 


ns 


6 



NOTES: _ _ _ _ 

1 . A write cycle starts at the latest transition of El low, W low, or E2 high. A write cycle ends at the eariiest transition of El high, W high, or E2 
low. 

2. Write must be high for all address transitions. 

3. If W goes low coincident with or prior to ET low or E2 high the outputs will remain in a high-impedance state. 

4. El in the timing diagrams represents both ET and E2 with IT asserted low and E2 asserted high. 

5. During this time the output pins may be in the output state. Signals of opposite phase must not be applied to the outputs at this time. 

6. Transition is measured + 500 mV from steady-state voltage with load of Figure 1 B. This parameter is sampled and not 1 00% tested. At any 
given voltage and temperature, tgi hqz '^^^ is less than tgi lqx min, tE2L0Z "^^^ 's less than tE2HQX "!'"• ^nd tQHQZ '^^^ 's less than 
tQLQX "^in for 3 given device and from device to device. 

We initated write cycle 



A (ADDRESS) 



V/S (MUX CONTROL) 



El (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



Q (DATA OUT) 



3( 



X 



^ 



■*■ tVSVWL 



tAVWL 



}^ 



•avav 



iavwh 



'WHAX 



)( 



X 



tVSVWH 



tElLWH 



tWLWH 



EXSXEEEXEXXX)( 



tDVWH 



-*- twHVSX -*• 



f 



-/ 



tWHDX ♦ 



VALID DATA IN 



lxxxxxxx> 



HIGH-Z 



-<XXX) 



• 'WLQZ 



tWHQX 



HIGH-Z 



fex> 



tWLEIH 
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WRITE CYCLE TIMING (Chip Enable Initiated, See Note 1) 



Parameter 


Symbol 


MCM56824AZP-20 


MCM56824AZP-25 


MCM56824AZP-35 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


20 


- 


25 


- 


35 


- 


ns 




Address Setup Time 


tAVEIL 
tAVE2H 


tAS 





— 





— 





— 


ns 


2 


MUX Control Setup Time 


VSVEIL 
tVSVE2H 


tvss 





— 





— 





— 


ns 


2 


Address Valid to End of Write 


tAVEIH 
tAVE2L 


tsw 


15 


— 


20 


— 


30 


— 


ns 


2 


MUX Control Valid to End of 
Write 


tVSVEIH 
tVSVE2L 


tvsw 


15 


— 


20 


— 


30 


— 


ns 


2 


Chip Enable to End of Write 


tElLEIH 
tE2HE2L 


tew 


12 


— 


15 


— 


20 


— 


ns 


2,3 


Data Valid to End of Write 


tDVEIH 
tDVE2L 


tow 


8 


— 


10 


— 


15 


— 


ns 


2 


Data Hold Time 


tElHDX 
tE2LDX 


tDH 





— 





— 





— 


ns 


2,4 


Write Recovery Time 


tElHAX 
tE2LAX 


tWR 





— 





— 





— 


ns 


2 


MUX Control Recovery Time 


tElHVSX 
tE2LVSX 


tVSR 





— 





— 








ns 


2 



NOTES: _ _ _ _ 

1. A write cycle starts at the latest transition of El low, W low, or E2 high. A write cycle ends at the earliest transition of El high, W high, or 
E2 low. 

2. E1_[n the timing diagrams represents both eT and E2 with El asserted low and E2 asserted high. 

3. If W goes low coincident with or prior to ET low or E2 high the outputs will remain in a high-impedance state. 

4. During this time the output pins may be in the output state. Signals of opposite phase must not be applied to the outputs at this time. 



A (ADDRESS) 



V/S (MUX CONTROL) 



E1 (CHIP ENABLE) 



W (WRITE ENABLE) 



El OR E2 INITIATED WRITE CYCLE 

tAVAV 



)( 



tAVEIH 



tElHAX *- 



( 



X 



x 



tVSVEIH 



tAVEIL 



^C 



tElLEIH 



y 



tVSVEIL 



tDVEIH" 



D (DATA I 



EXXXXXXXXXXXXXX 



■*— tElHVSX 



"• »■ 



DATA VALID 



■tElHDX 



/ 



^XXXXXXXX 



Q (DATA OUT) 



HIGH-Z 
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MOTOROLA FAST SRAM DATA 



DSPRAM Multiplexed Vector/Scalar Address Maps 



DSP56001 

A0-A11 
A12 
XA- 

V/S 










MCM56824A 

A0-A11 
RAMA12 










MUX 










t 









4Kx24 
"X" OPERANDS 

PROGRAM 

MEMORY 

HIGH 



4Kx24 
T OPERANDS 

PROGRAM 

MEMORY 

LOW 



8Kx24 
X OPERANDS 



PROGRAM 
MEMORY 



V/S = "1" 



V/S = "0" 



8K X 24 DSPRAM Used in Typical Application 



DSP56001 

D0-D23 

A0-A11 

A12 
A15 
X/Y 

WR 



<^=^ 



MCM56824A 
D0-D23 

A0-A11 

A12'1 MEMORY 
V/S > MANAGEMENT 



X/Y 



PINS 



Motorola Memory Prefix 
Part Number 



ORDERING INFORMATION 
(Order by Full Part Number) 



56824A XX 



z 



Speed (20 = 20 ns, 25 = 25 ns, 35 = 35 ns) 
Package (2P = OMPAC) 



Full Part Numbers — MCM56824AZP20 MCM56824AZP25 MCM56824AZP35 

MCM56824AZP20R2 MCM56824AZP25R2 MCM56824AZP35R2 
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1 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



32K X 9 Bit Synchronous Dual I/O or 
Separate I/O Fast Static RAM with 
Parity Checker 

The MCM62110 is a 294,912 bit synchronous static random access memory organized 
as 32,768 words of 9 bits, fabricated using Motorola's high-performance silicon-gate 
CMOS technology. The device integrates a 32K x 9 SRAM core with advanced peripheral 
circuitry consisting of address registers, two sets of input data registers, two sets of out- 
put latches, active high and active low chip enables, and a parity check er. The RAM 
checks odd parity during RAM read cycles. The data parity error (DPE) output is an open 
drain type output which indicates the result of this check. This device has increased out- 
put drive capability supported by multiple power pins. In addition, the output levels can be 
either 3.3 V or 5 V TTL compatible by choice of the appropriate output bus power supply. 

The device has both asynchronou s and synchronous inputs. As ynchro nous inputs 
include the processor output enable (POE), system output enable (SOE), and the ^ 

clock (K). _ 

The address (AO - A14) and chip enable (El and E2) itiputs are synchronous 
and are regi stered on the falling edge of K. Write enable (W), processor input 
enable (PIE) and system input enable (SIE) are registered on the rising edge 
of K. Writes to the RAM are self-timed. 

All data inputs/outputs, PDQO - PDQ7, SDQO - SDQ7, PDQP, and SDQP 
have input data registers triggered by the rising edge of the clock. These pins 
also have three-state output latches which are transparent during the high level 
of the clock and latched during the low level of the clock. 

This device has a special feature which allows data to be passed through the 
RAM between the system and processor ports in either direction. This streaming 
is accomplished by latching in data from one port and asynchronously output 
enabling the other port. It is also possible to write to the RAM while streaming. 

Additional power supply pins have been utilized for maximum performance. The 
output buffer power (Vccq) and ground pins (Vssq) a""® electrically isolated from Vss and 
Vcc, and supply power and ground only to the output buffers. This allows connecting the 
output buffers to 3.3 V instead of 5.0 V if desired. If 3.3 V output levels are chosen, the 
output buffer impedance in the "high" state is approximately equal to the impedance in 
the "low" state thereby allowing simplified transmission line terminations. 

The MCM62110 is available in a 52-pin plastic leaded chip carrier (PLCC). 

This device is ideally suited for pipelined systems and systems with multiple 
data buses and multi-processing systems, where a local processor has a bus iso- 
lated from a common system bus. 

Single 5 V ± 1 0% Power Supply 

Choice of 5 V or 3.3 V ± 10% Power Supplies for Output Level Compatibility 

Fast Access and Cycle Times: 15/17/20 ns Max 

Self-Timed Write Cycles 

Clock Controlled Output Latches 

Address, Chip Enable, and Data Input Registers 

Common Data Inputs and Data Outputs 

Dual I/O for Separate Processor and Memory Buses 

Separate Output Enable Controlled Three-State Outputs 

Odd Parity Checker During Reads 

Open Drain Output on Data Parity Error (DPE) Allowing Wire-ORing of Outputs 

High Output Drive Capability: 85 pF/Output at Rated Access Time 

High Board Density 52 Lead PLCC Package 

Active High and Low Chip Enables for Easy Memory Depth Expansion 

Can be used as Separate I/O x9 



MCM62110 




PIN ASSIGNMENT 



l-l- 



■^ :>> \CK <. 



3 



E2[ 

ETC 
PDQ7 [ 
SDQ7 [ 

Vssq C 

PDQ5 [ 
SDQ5 C 

Vccq C 

PDQ3 [ 
SDQ3 [ 

Vssq [ 

PDQ1 [ 
SDQ1 [ 20 



7 6 5 4 3 2 



1 52 51 50 49 4847 

46 ] PDQP 

45 ] SDQP 

44 ] Vssq 

43 ] PDQ6 

42 ] SDQ6 

41 ] Vccq 

40 ] PDQ4 

39 ] SDQ4 

38] PDQ2 

37 ] SDQ2 

36 ] Vssq 

35] PDQO 

34] SDQO 



21 22 23 24 25 26 2728 29 30 31 3233 



w r: ° JgP5 COD? 
<> 



^ -r^ ^ -^ -^.JO : 



< < < < < 



PIN NAMES 

AO - A14 Address Inputs 

K^ Clock Input 

W Write Enable 

E1 Active Low Chip Enable 

E2 Active High Chip Enable 

PIE Processor Input Enable 

SIE ■ System Input Enable 

POE Processor Output Enable 

SOE System Output Enable 

DPE Data Parity Error 

PDQO - PDQ7 Processor Data I/O 

PDQP Processor Data Parity 

SDQO - SDQ7 System Data I/O 

SDQP System Data Parity 

Vcc +5V Power Supply 

Vccq output Buffer Power Supply 

Vssq Output Buffer Ground 

Vss Ground 

All power supply and ground pins must be 
connected for proper operation of the device. 
Vcc - Vccq 3* ^H times including power up. 
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MOTOROLA FAST SRAM DATA 



BLOCK DIAGRAM 





DPE 

t 


PDQ0-PDQ7,PDQP 

t 


PC 


)E 




DATA 
REGISTER 




♦ / 












^9 i 


L 




1^ 
















▼ 


'L 






t 




DATA 
REGISTER 






DATA 
LATCH 




d 

cc 

8 




oc 

UJ 

s 

cc 




32KX9ARRAY 




PARITY 
CHECK 












A0-A14 > 














' 


L 


















WRITE 
DRIVER 


/ 




1 




y ] '^ 






























♦ 
















SENSE 
AMPLIFIER 




DATA 
UTCH 






DATA 
REGISTER 


W ► 

IT *■ 






















" / 




i L 




i I 


1 > 


E2 ► 






'9 M 




1 




PIE > 

SiE ► 
















SDQ0-SDQ7,SDQP 








SOE 



FUNCTIONAL TRUTH TABLE (See Notes 1 and 2) 



w 


piE 


SiE 


POE 


SOE 


Mode 


Memory Subsystem 
Cycle 


PDQ0-PDQ7, 
PDQP Output 


SDQ0-SDQ7, 
SDQP Output 


DPE 


Notes 


1 


1 


1 





1 


Read 


Processor Read 


Data Out 


High-Z 


Parity Out 


3,4 


1 


1 


1 


1 





Read 


Copy Back 


High-Z 


Data Out 


Parity Out 


3,4 


1 


1 


1 








Read 


Dual Bus Read 


Data Out 


Data Out 


Parity Out 


3,4 


1 


X 


X 


1 


1 


Read 


NOP 


High-Z 


High-Z 






X 








X 


X 


N/A 


NOP 


High-Z 


High-Z 




2,5 








1 


1 


1 


Write 


Processor Write Hit 


Data In 


High-Z 




2,6 





1 





1 


1 


Write 


Allocate 


High-Z 


Data In 




2 








1 


1 





Write 


Write Through 


Data In 


Stream Data 




2,7 





1 








1 


Write 


Allocate With Stream 


Stream Data 


Data In 




2,7 


1 





1 


1 





N/A 


Cache Inhibit Write 


Data In 


Stream Data 




2,7 


1 


1 








1 


N/A 


Cache Inhibit Read 


Stream Data 


Data In 




2,7 





1 


1 


X 


X 


N/A 


NOP 


High-Z 


High-Z 




5 


X 





1 








N/A 


Invalid 


Data In 


Stream 




2,8 


X 





1 





1 


N/A 


Invalid 


Data In 


High-Z 




2,8 


X 


1 











N/A 


Invalid 


Stream 


Data In 




2,8 


X 


1 





1 





N/A 


Invalid 


High-Z 


Data In 




2,8 



NOTES: 

1 . A '0' represents an input voltage < V|[, and a '1 ' represents an input voltage ^ V||-|. All inputs must satisfy the specified setup and hold times 
for the falling or rising edge of K. Some entries in this truth table represent latched values. This table assumes that the chip is selected (i.e., 
E1 = and E2 = 1 ) and Vqc current is equal to IcCA- " '^^'^ is not true, the chip will be in standby mode, the Vcc current will equal IsBI of 'SB2 
DPE will default to 1 and all RAM outputs will be in High-Z. Other possible combinations of control inputs not covered by this note or the table 
above are not supported and the RAM's behavior is not specified. 

2. It either IE signal is sampled low on the rising edge of clock, the corresponding OE is a don't care, and the corresponding outputs are High-Z. 

3. A read cycle is defined as a cycle where data is driven on the internal data bus by the RAM. 

4. DPE is registered on the rising edge of K at the beginning of the following clock cycle 

5. No RAM cycle is performed. 

6. A write cycle is defined as a cycle where data is driven onto the internal data bus through one of the data I/O ports (PDQO - PDQ7 and PDQP 
or SDQO - SDQ7 and SPDO), and written into the RAM. 

7. Data is driven on the internal data bus by one I/O port through its data input register and latched into the data output latch of the other I/O 
port. 

8. Data contention will occur. 
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PARITY CHECKER 




Parity Scheme 


DPE 


ET = V|h and/or E2 = V|L 

RAMP = RAMO © RAMI © . . . ® RAM7 


1 

1 



RAMP ^ RAMO © RAMI © ... © RAM7 



NOTE: RAMP, RAMO, RAMI . . . , refer to the data that is pres ent on the RAMs internal bus, 
not necessarily data that resides in the RAM array DPE is always delayed one 
clock, and is registered on the rising edge of K at the beginning of the following clock 
cycle (see AC CHARACTERISTICS). 



ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = VssQ = V) 



1 



Rating 


Symbol 


Value 


Unit 


Power Supply 


vcc 


-0.5 to + 7.0 


V 


Voltage Relative to VssA/sSQ 'or Any 
Pin Except Vqc and Vqcq 


Vin.Vout 


- 0.5 to Vcc + 0.5 


V 


Output Current (per I/O) 


'out 


±20 


mA 


Power Dissipation 


Pd 


1.2 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


Ta 


to +70 


"C 


Storage Temperature 


Tstg 


-55 to +125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This CMOS memory circuit has been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 

This device contains circuitry that will 
ensure the output devices are in High-Z at 
power up. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, VcCQ = 5.0 V or 3.3 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = VsSQ = V) 



Parameter 


Symbol 


Min 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.5 


V 


Output Buffer Supply Voltage (5.0 V TTL Compatible) 
(3.3 V 50 il Compatible) 


VcCQ 


4.5 
3.0 


5.5 
3.6 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0.3 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 


* V|L (min) = - 3.0 V ac (pulse width < 20 ns) 
DC CHARACTERISTICS 


Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'lkg(l) 


- 


±1.0 


HA 


Output Leakage Current (FOE, SOE = V|h) 


'lkg(O) 


- 


±1.0 


HA 


AC Supply Current (All Inputs = V|l or V|h,V|l = 0.0 V and V|h > 3.0 V, 
lout = mA, Cycle Time > IkhKH "^'n) MCM621 10-15: tKHKH = 1 5 ns 

MCM6211D-17: tKHKH = 17 ns 
MCM621 10-20: tKHKH = 20 ns 


'CCA 


- 


190 
190 
190 


mA 


TTL Standby Current (Vcc = Max, ET = V|h or E2 = ViJ 


'SBI 


- 


40 


mA 


CMOS Standby Current (Vcc = Max, f = MHz, IT = V|h or E2 = V|l. 
Vjn ^ Vss + 0.2 V or > Vcc " 0.2 V) 


ISB2 


— 


30 


mA 


Output Low Voltage (Iql = + 8.0 mA, DPE: Iql = + 23.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


V 


CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 


Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except l/Os) 


Cm 


2 


3 


PF 


Input/Output Capacitance (PDQO - PDQ7, SDQO - SDQ7, PDQP SDQP) 


Gout 


6 


7 


PF 


Data Parity Error Output Capacitance (DPE) 


Cout(DPE) 


6 


7 


pF 



E 



AC SPEC LOADS 



DQ— a 



I 



JL 20= 50 



RL = 50 li 



^ 



DQ- 



255 ii 



+ 5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



DPE- 



Vl=1.5V ■±- 

Figure 1 A Figure IB 

NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 



+ 5V 



200 ii 



50 pF 



Figure 1C 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, VcCQ = 5.0 V or 3.3 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



1 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

READ CYCLE (See Note 1) 



Output Measurement Timing Level 1 .5 V 

Output Load See Figure 1A Unless Othenvise Noted 



Parameter 


Symbol 


MCM62110-15 


MCM62110-17 


MCM621 10-20 


Unit 


Notes 


MIn 


Max 


MIn 


Max 


Min 


Max 


Read Cycle Time Clock High to Clock High 


tKHKH 


15 


- 


17 


- 


20 


- 


ns 


1.2 


Clock Low Pulse Width 


tKLKH 


5 


- 


5 


- 


5 


- 


ns 




Clock High Pulse Width 


tKHKL 


7 


- 


7 


- 


7 


- 


ns 




Clock High to DPE Valid 


tKHDPEV 


- 


7 


- 


8 


- 


10 


ns 


5 


Clock High to Output Valid 


tKHQV 


- 


7 


- 


7.5 


- 


10 


ns 


4,3 


Clock (K) High to Output Low 2 Atter Write 


tKHQXI 


8 


- 


8 


- 


8 


- 


ns 




Output Hold from Clock High 


tKHQX2 


5 


- 


5 


- 


5 


- 


ns 


4,6 


Clock High to Q High-Z (ET or E2 = False) 


tKHOZ 


- 


8 


- 


9 


- 


10 


ns 


6 


Setup Times: A 

W 

E1,E2 

PIE 

SIE 

POE 

SOE 


tAVKL 
tWHKH 

•evkl 

tpiEHKH 
tSIEHKH 
tpOEVKH 
tSOEVKH 


2.5 




2.5 




2.5 




ns 


7 
7 


Hold Times: A 

W 

E1,E2 

PlE 

SIE 

POE 

SOE 


tKLAX 
tKHWX 
tKLEX 
tKHPlEX 
tKHSlEX 
tKHPOEX 
tKHSOEX 


2 




2 




2 




ns 


7 
7 


Output Enable High to Q High-Z 


tpOEHQZ 
tSOEHQZ 





8 





9 





9 


ns 


6 


Output Hold from Output Enable High 


tpOEHQX 
tSOEHQX 


5 


— 


5 


— 


5 


— 


ns 


6 


Output Enable Low to Q Active 


tPOELQX 
tSOELQX 





— 





— 





— 


ns 


6 


Output Enable Low to Output Valid 


tpOELQV 
tSOELQV 


— 


5 


— 


6 


— 


8 


ns 





NOTES: _ 

1. A read is defined by W high for the setup and ho ld times . 

2. All read cycle timing is referenced from K, SOE, or POE. 

3. Access time is controlled by tKLQV '' the clock low pulse width is less than (tKLQV~tKHQV); othenvise it is controlled by KHQV. 

4. K mu st be at a high level for outputs to transition. 

5. DPE is valid exactly one clock cycle after the output data is valid. 

6. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, tKHQZ is 'ess than tKHQX- tpOEHQZ is less than tpoELQX tor ^ Qi^en device, and tgoEHQZ 's 'ess 
than tsoELQX 'of ^ Qiven device. 

7. These read cycle timings are used to guarantee proper parity operation only. 
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READ CYCLE (See Notes) 



'KLAX— > 



»- EE)CZ3SEEM^n)(SEEE)(inXEEM 



^m 



•tKLKH- 



E2 



'KLEX 

m 



•avkl 



'KHKH • 

■>KHKL-H 



; (xxm\ /mm mm 



'EVKL 



mmk /mm mm 



'khpiex- 



PIE 



SIE 



^^m' 



'KHSIEX 



^SSS)^ 



tKHWX 



■WSET 



POE 



SOE 



'POELQV 
•POELQX-' 



\ 



PDQ0-PDQ7,PDQP 



SDQ0-SDQ7,SDQP 



tPIEHKH 



tSIEHKH 



«WHKH 



■tpOEVKH 
-'KHPOEX- 



/ 



mi 



'KHQV 



'KHDPEV 



\ 



■^SXT 



ISSX^ 



ISSET 



-*4->P0EHQZ 
■'POEHQX 



Qn 



•SOELQV 



<W0m 



DPE 



D( 



DPE -2 



^ 



■'KHQZ 



\ 
\ 



Y 



-'KHQXI 



-'KHQX2 



K 



DPEn-1 



X 



DPEn 



NOTES: 
1 . DPE is valid exactly one clock cycle after the output data Is valid. 
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WRITE CYCLE (See Note 1) 



1 



Parameter 


Symbol 


IVICM62110-15 


MCM62110-17 


MCM62110-20 


Unit 


Notes 


MIn 


Max 


Min 


Max 


MIn 


Max 


Write Cycle Times 


tKHKH 


15 


- 


17 


- 


20 


- 


ns 


1,2 


Clock Low Pulse Width 


tKLKH 


5 


- 


5 


- 


5 


- 


ns 




Clock High Pulse Width 


tKHKL 


7 


- 


7 


- 


7 


- 


ns 




Clock High to Output High-Z (W = V|l and 
SIE=PIE = V|H) 


tKHQZ 


— 


8 


— 


9 


— 


10 


ns 


3,4 


Setup Times: A 

W 

E1,E2 

PlE 

SIE 

SDOO - SDQ7, SDQP, PDQO - PDQ7, PDQP 


tAVKL 
tWLKH 
tEVKL 
tpiEVKH 
tSIEVKH 
tDVKH 


2.5 




2.5 




2.5 




ns 




Hold Times: A 

W 

E1,E2 

PIE 

SiE 

SDQO - SDQ7, SDQP, PDQO - PDQ7, PDQP 


tKLAX 
tKHWX 

tKLEX 
tKHPlEX 
tKHSlEX 

tKHDX 


2 




2 




2 




ns 




Write with Streaming (PIE = SOE = V|l or 
SIE=POE = V|l) 
Clock High to Output Valid 


tKHQV 


" 


7 


~ 


7.5 




8 


ns 


5 


Output Enable High to Q High-Z 


tpOEHQZ 
tSOEHQZ 





8 





9 





9 


ns 


6 


Output Hold from Output Enable High 


tPOEHQX 
tSOEHQX 


5 


— 


5 


— 


5 


— 


ns 




Output Enable Low to Q Active 


tpOELQX 
tSOELQX 





— 





__ 





— 


ns 


6 


Output Enable Low to Output Valid 


tpOELQV 
tSOELQV 


— 


5 


— 


6 


— 


8 


ns 





NOTES: _ _ 

1 . A write is performed withW = V|l, El =V|i_, E2 = V|h for the specified setup and hold times and either PIE = V|l or SIE = V|l. If both PIE = 
V|L and SIE = V|l or PIE = V|(-| and SIE = V|h, then this is treated like a NOP and no write Is performed. 

2. All write cycle timings are referenced from K. 

3. K must be at a high level for the outputs to transition. 

4. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter Is sampled and not 1 00% tested. 
At any given voltage and temperature, tKHQZ 'S less than t^HOX tor a given device. 

5. A write with streaming Is defined as a write cycle which writes data from one data bus to the array and outputs the same data onto the other 
data bus. 

6. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, IkhqZ is less than tKHQX. tpoEHQZ is less than tpoELQX tor a given device, and tsQEHQZ is less 
than tsoELQX tor a given device. 
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WRITE THROUGH — READ — WRITE (See Note) 



^<-<KLKH- 



•tKHKH 



-'KHKL^ 



iKLAX- 



A0-A14 



^X2l 



'KLEX- 



D(ESSX^:MSX)G^D(EXS5 



•<AVKL 



; ^7AV\ ^77W^ /777W 



tEVKL 



^UI \^IUJ \M1M WWZ. 



•khpiex- 



™^SS2i 



tKHSlEX 

-\SXZZZ7 



tKHWX 



POE 



/ 



tPOEHQZ" 
S0E~1^ 



'SOELQV- 



tDVKH-* 
tKHDX ■ 



PDQ0-PDQ7,PDQP Qn-1 



tpiEVKH 

mum 



'SIEVKH 

mxzsr 



tWLKH 

mm} 



xxs 



f 



-tSOEHQZ-* 
<POELQ\r 



St^QO-SDQT.SDQP (XMsEJXXliSS© 



-•khqv 



•PIEHKH 

'khpiex 



^SSS^ 



-tSIEHKH 
•'KHSIEX 



\\///// 

•<-'khwx 



1^ i 



'POEHQX' 



-tSOEHQX 



tKHDX' 



i®(2M^ 



IL 



L 



IPOEHQZ 
tCjVKH 



-'POELQX 



'KHDPEV 



-A 



DPE 



X 



DPEn-2 



DPEn-1 



J 



X_ 



NOTE: DPE is valid exactly one clock cycle after the output data is written. 
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STREAM CYCLE (See Note 1) 



Parameter 


Symbol 


MCM62110-15 


MCM62110-17 


MCM62110-2D 


Unit 


Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Stream Cycle Time 


tKHKH 


15 


- 


17 


- 


20 


- 


ns 


1.2 


Clock Low Pulse Width 


tKLKH 


5 


- 


5 


- 


5 


- 


ns 




Clock High Pulse Width 


tKHKL 


7 


- 


7 


- 


7 


- 


ns 




Stream Access Time 


tKHQV 


- 


7 


- 


7.5 


- 


8 


ns 




Setup Times: A 

W 

ET.E2 

PiE 

SIE 

SDQO - SDQ7, SDQP, PDQO - PDQ7, PDQP 


tAVKL 
tWHKH 

tEVKL 
tpiEVKH 
tSIEVKH 

tDVKH 


2.5 




2.5 




2.5 




ns 




Hold Times: A 

W 

E1.E2 

PiE 

51E 

SDQO - SDQ7, SDQP, PDQO - PDQ7, PDQP 


♦klax 

tKHWX 
tKLEX 
tKHPlEX 
tKHSlEX 
*KHDX 


2 




2 




2 




ns 




Output Enable High to Q High-Z 


tpOEHQZ 
tSOEHQZ 





8 





9 





9 


ns 


3 


Output Enable Low to Q Active 


tPOELQX 
tSOELQX 





— 





■ — 





— 


ns 


3 


Output Enable Low to Output Valid 


tPOELQV 
tSOELQV 


— 


5 


— 


6 


— 


8 


ns 





NOTES: 

1 . A stream cycle is defined as a cycle where data Is passed from one data bus to the other data bus. 

2. All stream cycle timing is referenced from K. 

3. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, tpoEHQZ 'S 'ess than tpoELQX- ^SOEHOZ 'S less than tsoELQX- ^'^^ ^KHQZ 's less than tKHQX 
for a given device. 
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STREAM CYCLE (See Note) 



|-*-tKLKH- 



<KLAX^ 



»- S)CZ)(SEM^n)(SEEE)G^i)®SS 



'KLEX- 



■ 'AVKL 



< <KHKH ■ 



-'KHKL->^ 



; (mm mm\ mmx 



■'EVKL 



-m mm mm \xm(/ 



tKHPIEX- 



PIE 



^MEESi 



SIE 



'KHSIEX 



tWHKH- 



■^MS^ 



POE 



/ 



'POEHQZ-H* »- 

SOE 



tDVKH ■ 



PDQ0-PDQ7,PDQP Qn-1 



tpiEVKH 



•SIEVKH 



K3 



•tKHWX 



^SEEES" 



\ 



/ 



mm V 



NMW V 



-'KHDX 



SDQ0-SDQ7.SDQP Q""^ ") (X)l ^STREAMEmAD'^ 



-'KHQV 



-'SOEHQZ 

h »| 'KHQV 



^Qn + 1(STREAMED)VV\ 



tKHDPEV" 



DPE 



:x 



DPEn-2 



DPEn-1 



7 



NOTE: DPE is valid exactly one clock cycle after the output data is valid. 



E 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 



g g11 EN 



t 



Speed (15 = 15 ns, 17 = 17 ns, 20 = 20 ns) 
Package (FN = PLCC) 



Full Part Numbers — MCM62110FN15 MCM62110FN17 MCM62110FN20 
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MOTOROLA 
SEMICONDUCTOR 

TECHNICAL DATA 



MCM62X308 



^ 



J PACKAGE 
300 MIL SOJ 
CASE810B 



Product Preview 
Synchronous Line Buffer: 
8K X 8 Bit Fast Static Dual 
Ported Memory 

With IEEE Standard 1149.1 Test Access 
Port and Boundary-Scan (JTAG) 

The MCM62X308 is a synchronous, dual ported memory organized as 8,192 
words of 8 bits each, fabricated using Motorola's double-metal, double-poly, 0.65 |im 
CMOS process. It is intended for high speed video or other applications which pro- 
cess data on a line-by-line basis. Through the use of a single clock and port control 
inputs, separate read and write data ports provide simultaneous access to a com- 
mon memory array. Simultaneous read/write access to the same address location 
is also allowed, with old data being read followed by a write of the new data. This 
allows multiple devices to be cascaded with the output of one directly driving the 
input of another. In this configuration the data stream can be tapped at strategic in- 
terconnect points to perform various digital filtering functions. 

Since there are no external address inputs, separate internal Read and Write 
Address Counters are provided as a means of indexing the memory array. These 
counters are preloaded and then selectively incremented or decremented by assert- 
ing Read Enable (RE) and Write Enable(WE) inputs, allowing cycle to cycle control. 
The address counters can be reloaded ba ck to their initial values through the use 
of the Read Reload (RR) and Write Reload (WR) control inputs. These inputs initiate 
the transfer of Address Reload Register values into the Address Counters which in- 
dex the memory array. When an address counter reaches 0000 (on down count) or 
FFFF (on up count), it will roll over on the next count. The TDI input is used to write 
the Reload Registers using special Test Access Port instructions. 

The Address Counters are 16 bits long, and only 13 of the 16 bits are required to 
index the 8K deep memory array. The remaining three bits are used for depth expan- 
sion. These three bits are compared to the lower three bits in the control register and 
as long as they are equal that port will remain active. If the bits do not compare the 
port will become inactive, however the counter will continue to count on the rising 
edge of K as long as the port enable signal (RE or WE) is asserted. The TDI input 
is used to write the Control Register using special Test Access Port instructions. 

The Output Enable Input can be programmed to be either synchronous or asynch- 
ronous through the Control Register. 

The MCM62X308 is available in a 28 pin SOJ package. 

• 8K X 8 Fast Access Static Memory Array 

• Single 5 V Power Supply — MCM62X308-1 5-5: ± 5% 

MCM62X308-17:±10% 

• Synchronous, Simultaneous ReadMrite Memory Access 

• 50 MHz Maximum Clock Cycle Time, < 15 ns Read Access 

• Single Clock Operation 

• Separate ReadA/Vrite Address Counters with Reload Control 

• Separate Up/Down Counter Control for Both Read and Write 

• Programmable Output Enable Control (Synchronous or Asynchronous) 

• Cascadable I/O Interface 

• IEEE Standard 1149.1 Test Port (JTAG) 

• Expand ID Register for Depth Expansion 

• High Board Density SOJ Package 

• Fully TTL Compatible 

This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 



PIN ASSIGNMENT 


D7t 


1* 28 


]Q7 


D6[ 


2 27 ]Q6 


D5[ 


3 26 


]Q5 


D4[ 


4 25 


]Q4 


D3[ 


5 24 


]Q3 


D2[ 


6 23 


]Q2 


D1[ 


7 22 


]Q1 


D0[ 


8 21 


]Q0 


VDot 


9 20 


]vss 


K[ 


10 19 


]G 


WE[ 


11 18 


]RE 


WR[ 


12 17 


] RR 


TD|[ 


13 16 


]tdo 


TCKl 


14 15 


]TMS 









PIN NAMES 

K Clock Input 

WE Write Enable Input 

WR Write Address Reload Input 

RE Read Enable Input 

RR Read Address Reload Input 

G Output Enable Input 

DO - D7 Data Inputs 

QO - 07 Data Outputs 

TCK Test Clock Input 

TMS Test Mode Select 

TDI Test Data Input 

TDO Test Data Output 

Vdd + 5V Power Supply 

Vss Ground 
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BLOCK DIAGRAM 



WR 



WE 



7t 



RE- 



WRITE RELOAD REGISTER 



WRITE COUNTER 



8Kx 8 STATIC 
MEMORY ARRAY 



y^ 



READ COUNTER 



RR- 



/^6 



UP/DOWN AND CLEAR/RELOAD CONTROL 



^ 



EXP ID 






CONTROL REGISTER 



■fc 



EXP. ID 
COMPARE 



02 



07 



■7^ 



t UP/DOWN AND CLEAR/RELOAD CONTROL 



READ RELOAD REGISTER 



TEST ACCESS 
PORT 



TMS 
TCK 
TDO 
TDI 



TRUTH TABLE (X = Dont Care) 



WE 


Wr 


RE 


RR 


G 


Match EXP ID (ReadWrlte) 


Mode (Read/Write) 


Supply 
Current 


QO-7 
Status 


X 


L 


X 


L 


L 


Match Read/Match Write 


Reload, Read/Reload, Write Disable 


'cc 


Data Out 


H 


H 


H 


H 


L 


Match Read/Match Write 


Count then Read/Write then Count 


'cc 


Data Out 


L 


H 


L 


H 


L 


Match Read/Match Write 


Read Count Disable/Write Disable 


'cc 


Data Out 


H 


H 


H 


H 


H 


Match Read/Match Write 


Count, Read/Count, Write 


"cc 


High-Z 


H 


H 


H 


H 


X 


No Match Read/Match Write 


Count, No Read/Count, No Write 


ISB 


High-Z 


H 


H 


L 


H 


X 


No Match Read/Match Write 


Count, No Read/Count, Write 


'SB 


High-Z 
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MAXIMUM RATINGS* (Voltages Referenced to Vss = 


•0) 




Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vdd 


-0.5 to + 7.0 


V 


Voltage Relative to Vgs 


Vjn.Vout 


- 0.5 to Vdd + 0.5 


V 


Output Current (per I/O) 


•out 


± 20 


mA 


Power Dissipation 


Pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


Ta 


Oto + 70 


"C 


Storage Temperature 


Tstg 


-55 to + 125 


°C 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-Impedance 
circuit. 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISITICS 

(Ta = to 70 °C, Unless Othenwise Noted) 



RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss 


= 0V) 










Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) MCM62X308- 1 5-5 

MCM62X308-17 


Vdd 


4.75 


5.0 


5.25 


V 


4.50 


5.0 


5.50 


Input High Voltage 


V|H 


2.2 


- 


Vdd + 0.3 


V 


Input Low Voltage 


V|L 


-0.5* 


- 


0.8 


V 



* V|L (min) = - 3.0 V ac (pulse width < 20 ns) 



DC CHARACTERISTICS AND SUPPLY CURRENTS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjp = to Vdd) 


'lkg(l) 


— 


±1.0 


HA 


Output Leakage Current (G = V|h, Vout = to Vdd) 


>lkg{0) 


— 


+ 1.0 


HA 


AC Supply Current (G = V|h, lout = mA, All Inputs i V|l = 0.0 V and V|h > 3.0, 
Cycle Trme = 20 ns) 


'CCA 


— 


150 


mA 


AC Standby Current (When Expand ID Bits Do Not Match the Read Address Counter, 
Cycle Time = 20 ns) 


ISB 


— 


100 


mA 


Output Low Voltage (Iql = + 4.0 mA) 


Vol 


— 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


Voh 


2.4 


— 


V 



CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V. Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 


Gin 


4 


6 


PF 


Output Capacitance (QO - 07, TDO) 


Gout 


6 


8 


PF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Ta = to + 70°C, Unless Otherwise Noted) 



Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

Input Timing Measurement Reference Level 1.5 V 



Output Timing Reference Level 1 .5 V 

Output Load Tenninated 50 Ohm Transmission Line 



READ/WRITE CYCLE TIMING 



Parameter 


Symbol 


MCM62X308-15-5 


MCM62X308-17 


Unit 


Notes 


Std 


Alt 


Min 


Max 


MIn 


Max 


Cycle Time 


tKHKH 


tCYC 


20 


- 


22 


- 


ns 




Clock High Time 


tKHKL 


tCKH 


8 


- 


9 


- 


ns 




Clock Low Time 


tKLKH 


tCKL 


8 


- 


9 


- 


ns 




Clock High to Output Valid 


tKHQV 


tCD 


5 


15 


5 


17 


ns 




Clock High to Output High-Z 


tKHQZ 


tcz 


5 


15 


5 


15 


ns 


1 


Output Enable Low to Output Valid 


tGLQV 


tOLV 


3 


10 


3 


10 


ns 


2,4 


Output Enable High to Output High-Z 


♦ghqz 


tOHZ 





5 





5 


ns 


2,3,4 


Setup Times: RE 

WE 

WR 

G 

RR 

Data In 


tREVKH 
tWEVKH 
tWRVKH 
tGVKH 
tRRVKH 

•dvkh 


ts 


2 

3 

1 





2 

3 

1 





ns 


5 

6 
5 
5 


Hold Times: RE 

WE 

RR 

WR 

G 

Data In 


tKHREX 
tKHWEX 
tKHRRX 
tKHWRX 
tKHGX 
tKHDX 


tH 


2 




2 




ns 


5 
6 



NOTES: 

1 . The outputs High-Z from a clock high edge when the upper three bits of the Read Address Counter do not match the 3 ID Expansion bits. 

2. G is a don't care when the three ID expansion bits do not match the upper three bits of the Read Address Counter. 
3- tGLQV and tQHQZ only apply when G is programmed as Asynchronous. (See TAP LDCONT instruction). 

4. Transition is measured ± 500 mV from steady-state voltage. This parameter is sampled and not 100% tested. At any given voltage and 
temperature, IghqZ "^ax is less than tQLQV "lin 'c a given device and from device to device. _ 

5. This is a synchronous device. All inputs must meet the specified setup and hold times for ALL rising edges of Clock except for G when it is 
programmed to be asynchronous. _ 

6. tQVKH 3"d tKHGX only apply when G is programmed as synchronous. 



AC TEST LOADS 



OUTPUT 13— C 



Ri = 50 n 

J_ Zo= son J_ < 



OUTPUT- 



255 n 



Vl=1.5V 



+ 5V 



480 n 

SpF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A 



Figure 1 B 



TIIUIING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the extemal system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 
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READ/WRITE CYCLE TIMING DIAGRAM 

*— 'KHKL 



NOTE: THIS TIMING DIAGRAM ALSO SHOWS THE FUNCTIONALITY OF THE PART 



D0-D7 




'GHQZ 
(NOTE 3) 



Q0-Q7 



'KHWEX-*^ 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 
FOR THE TEST ACCESS PORT (IEEE 1149.1) 

(Ta = to + 70°C, Unless Otherwise Noted) 



Input Pulse Levels to 3.0 V 

Input Rise/Fall Tinne 3 ns 

Input Timing Measurement Reference Level 1 .5 V 

TAP CONTROLLER TIMING 



Output Timing Reference Level 1 .5 V 

Output Load 50 Ohm Transmission Line 



Parameter 


Symbol 


MCM62X308-15-5 


MCM62X308-17 


Unit 


Notes 


MIn 


Max 


MIn 


Max 


Cycle Time 


tCYC 


30 


— 


30 


— 


ns 




Clock High Time 


tCKH 


12 


— 


12 


— 


ns 




Clock Lowf Time 


tCKL 


12 


— 


12 


— 


ns 




Clock Low to Output Valid 


tA 


5 


9 


5 


9 


ns 




Clock Low to Output High-Z 


tCKZ 





9 





9 


ns 


1 


Clock Low to Output Active 


tCKX 





9 





9 


ns 


2,3 


Setup Time, Test Mode Select 


ts 


2 


— 


2 


— 


ns 




Setup Time, Test Data In 


tSD 


2 


— 


2 


— 


ns 




Hold Time, Test Mode Select 


tH 


2 


— 


2 


— 


ns 




Hold Time, Test Data In 


tHD 


2 


— 


2 


- 


ns 





NOTES: 

1 . Test Data Out will High-Z from a clock low edge depending on the current state of the TAP state machine. 

2. Test Data Out Is active only In the SHIFT-IR and SHIFT-DR state of the TAP state machine. 

3. Transition is measured + 500 mV from steady-state voltage. This parameter is sampled and not 100% tested. 



E 



TAP CONTROLLER TIMING DIAGRAM 



TEST CLOCK 
(TCK) 



TEST MODE SELECT 
(TMS) 



TEST DATA IN 
(TDI) 



TEST DATA OUT 
(TDO) 



■ 'CYC- 



-tCKH-»^tcKL-*j 



I 



'HD-**! 



x: 






[♦'CKZ-H 'CKX 



> 
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PIN DESCRIPTIONS 

K — CLOCK INPUT 

System clock input pin accepting a minimum 8 ns clocl< high) 
or clock low pulse at a minimum 20 ns clock cycle. All other 
synchronous inputs excluding the Test Access Port are cap- 
tured on the rising edge of this signal. 

WE — WRITE ENABLE INPUT 

Write Enable is captured on K leading edge. When asserted 
this causes the input data DO - D7 to be written into the RAM 
address controlled by the Write Address Counter and incre- 
ments the counter for the next write. 

RE — READ ENABLE INPUT 

Read Enable is captured on K leading edge. When asserted 
this causes a RAM read access from address controlled by the 
Read Address Counter to be inserted in the output register QO 
- Q7 and increments the counter for the next read operation. 

WR — WRITE RELOAD INPUT 

Write Reload is captured on K leading edge. When asserted 
this causes the Write Address Counter to be initialized to the 
contents of the Write Reload Register or "cleared" as specified 
by Control Register bit 3. See Control Register Bit 4 for 
"cleared' description. 

RR — READ RELOAD INPUT 

Read Reload is captured on K leading edge. When asserted 
this causes the Read Address Counter to be initialized to the 
contents of the Read Reload Register or "cleared" as specified 
by Control Register bit 5. See Control Register Bit 6 for 
"cleared" description. 

G — OUTPUT ENABLE INPUT 

When asserted low causes the outputs QO - Q7 to become 
active and when deasserted high causes them to High-Z. This 
pin can be either synchronous with K leading edge or asynch- 
ronous as specified by Control Register Bit 7. 

DO - D7 — DATA INPUTS 

The levels on these pins is captured on the K leading edge. 
The value captured will be written into the RAM if WE is also 



asserted and the Expand ID bits match the upper three bits of 
the Write Address Counter. 

QO - 07 — DATA OUTPUTS 

Data outputs are available from the Read Output Register 
< 1 5 ns from the rising edge of K when RE or RR is asserted. 
Outputs are disabled when the upper three bits of the Read 
Address Counter do not match the three Expand ID bits of the 
Control Register. G will also control the disablingof the outputs 
either synchronously or asynchronously. See G description. 

TEST ACCESS PORT PIN DESCRIPTIONS 

The Test Access Port conforms with the IEEE Standard 
1149.1 . It is also used to load device specific registers used to 
configure the MCM62X308. 

TCK — TEST CLOCK INPUT 

Samples and clocks all TAP events. All inputs are captured 
on TCK rising edge and all outputs propagate from TCK falling 
edge. It also can take the place of K in device operation in cer- 
tain test conditions. 

TMS — TEST MODE SELECT INPUT 

Sampled on the rising edge of TCK. Determines the move- 
ment through the TAP state machine (Figure 2). This circuit is 
designed in such a way that an undriven input will produce a 
response identical to the application of a logic 1 . 

TDI — TEST DATA IN INPUT 

Sampled on the rising edge of TCK. This is the input side of 
the serial register placed between TDI and TDO. The register 
placed between TDI and TDO is determined by the state of the 
TAP state machine and what instruction is active in the TAP 
instruction register. This circuit is designed in such a way that 
an undriven input will produce a response identical to the ap- 
plication of a logic 1 . 

TDO — TEST DATA OUT OUTPUT 

Output that is active depending on the state of the TAP state 
machine. Output changes off the trailing edge of TCK. This is 
the output side of the serial register placed between TDI and 
TDO. 
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/< TEST-LOGIC ^ 



(L 



RUN-TEST/ 
IDLE 



> 



•T SHIFT-DR )\ 



— •( EXIT1-DR V- 



( PAUSE-DR y\ 



■/ EXIT2-DR J 



/'^UPDATE-DR y,. 



SELECT ^ y SELECT N^_ 

PR-SCAN y~j *ViR^SCAN7~^ 



J — C CAPTURE-DR j j— 1-( CAPTURE-IR j 



( ^''™ y^ 



— *( EXIT1-IR ^ 



( PAUSE-IR J\ 



■/ EXIT2-IR J 



( UPDATE-IR \, 



1 



NOTE: The value adjacent to each state transition represents the signal present at TMS at the rising edge of TCK. 
Figure 2. TAP Controller State Diagram 
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TEST ACCESS PORT DESCRIPTIONS 

INSTRUCTION SET 

A four pin iEEE Standard 1149.1 Test Port (JTAG) is inclu- 
ded on tliis device. There are two classes of instructions; stan- 
dard instructions as defined in the IEEE 1149.1 standard and 
device specific, or public, instructions that are used to control 
the functionality of the device. When the TAP (Test Access 
Port) controller is in the Shift-IR state the Instruction Register 
is placed between TDI and TDO. In this state the desired 
instruction would be serially loaded through the TDI input 
(while 01 01 will be shifted out of TDO). The TAP instruction set 
for this device is listed in Table 1 . 

TAP STANDARD INSTRUCTION SET 

NOTE: The descriptions in this section are not intended to 
be used without the supporting IEEE 1149.1-1993 Standard. 

SAMPLE/PRELOAD TAP INSTRUCTION 

The SAMPLE/PRELOAD TAP instuction is used to allow 
scanning of the boudary-scan register without causing inter- 
ference to the nomnal operation of the chip logic. The 21 bit 
boundary scan register contains bits for all device signal and 
clock pins and associated control signals (Table 2). This regis- 
ter is accessible when the SAMPLE/PRELOAD TAP instruc- 
tion is loaded into the TAP instruction register in the Shift-IR 
state. When the TAP controller is then moved to the Shift-DR 
state, the boundary scan register is placed between TDI and 
TDO. This scan register can then be used prior to the EXTEST 
instruction to preload the output pins with desired values so 
that these pins will drive the desired state when the EXTEST 
instruction is loaded. See the EXTEST instruction explanation 
below. It could also be used prior to the INTEST instruction to 
preload values into the input pins. As data is written into TDI, 
data also streams out of TDO which can be used to pre-sam- 
ple the inputs and outputs. SAM PLE/PR ELOAD would also be 
used prior to the CLAMP instruction to preload the values on 
the output pins that will be driven out when the CLAMP instruc- 
tion is loaded. 



Table 2 shows the boundary-scan bit definitions. The first 
column defines the bit's ordinal position in the boundary-scan 
register. The shift register bit nearest TDO (i.e., first to be 
shifted out) is defined as bit 0; the last bit to be shifted is 21 . 
The second column is the pin name and the third column is the 
pin type. 

EXTEST TAP INSTRUCTION 

The EXTEST instruction is intended to be used in conjunc- 
tion with the SAMPLE/PRELOAD instruction to assist in test- 
ing board level connectivity. Normally, the SAMPLE/PRE- 
LOAD instruction would be used to preload all output pins (i.e., 
QO - Q7). The EXTEST instruction would then be loaded. 
During EXTEST the boundary-scan register is placed be- 
tween TDI and TDO in the Shift-DR state of the TAP controller 
(Table 2). Once the EXTEST instruction is loaded, the TAP 
controller would then be moved to the Run-Test/Idle state. In 
this state one cycle of TCK would cause the preloaded data 
on the ouput pins to be driven while the values on the input pins 
would be sampled (QO - 07 will be active only if G is preloaded 
with a zero). Note that TCK, not the Clock pin, K, is used as 
the clock input while K is only sampled during EXTEST. After 
one clock cycle of TCK, the TAP controller would then be 
moved to the Shift-DR state where the sampled values would 
be shifted out of TDO (and new values would be shifted in 
TDI). These values would normally be compared to expected 
values to test for board connectivity. 

THE INTEST TAP INSTRUCTION 

The INTEST instruction is intended to be used to assist in 
testing internal device functionality. When the INTEST instruc- 
tion is loaded the boundary-scan register is placed between 
TDI and TDO in the Shift-DR state of the TAP controller (Table 
2). While in the Shift-DR state, all input pins would be pre- 
loaded via the boundary scan register to set up the desired 
mode (i.e., read, write, reload, etc.). The TAP controller would 
then be moved to the Run-Test/ldle state. In this state one or 
more cycles of TCK would cause the preloaded data in the 
boundary-scan register to be driven while the values of 
QO - Q7 would be sampled (QO - 07 will be active only if G 
is preloaded with a zero, however the values of QO - 07 will 



Table 1. TAP Instruction Set 



Instruction 


Code 
(Binary) 


Description 


Standard Instmctions: 
BYPASS 
INTEST 

SAMPLE/PRELOAD 
EXTEST 
HIGHZ 
CLAMP 


1111* 
0111 
1100 
0000 
1010 
1001 


Bypass Instruction 

Intest Instruction 

Sample and/or Preload Instmction 

Extest Instruction 

High-Z all Output pins while bypass reg. is between TDI and TDO 

Clamp Output pins while bypass reg. is between TDI and TDO 


Device Specific (Public) Instructions: 
LDRREG 
LDWREG 
LDBREG 
LDCONT 
RDCOUNT 
EZWRITE 
EZREAD 
EZREADZ 


0001 
0100 
0101 
0010 
1000 
0011 
0110 
1110 


Load Read Address Reload Register 

Load Write Address Reload Register 

Load both Address Reload Registers (Write then Read) 

Load Control Register 

Read the values of the Read and Write Address Counters 

Serial Write (using Write Address Counter) 

Serial Read (using Read Address Counter) 

Serial Read, outputs High-Z 



•Default state at power-up. 
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be sampled regardless of G). Only one action will be per- 
formed in the Run-Test/Idle state no matter how many clock 
cycles are input. Note that TCK, not the Clock pin(K), is used 
as the clock input while K is ignored during INTEST. After one 
or more clock cycles of TCK, the TAP controller would then be 
moved to the Shift-DR state where the sampled values would 
be shifted out of TOO (and new values would be shifted in 
TDI). These values would normally be compared to expected 
values to test for device functionality. 

Since device functionality can only be verified through sam- 
pling the outputs of the device, the most likely use of INTEST 
would be to first load up the boundary-scan register for a Write 
Reload and execute the reload in the Run-Test/Idle slate. 
Then a write of the first address would be performed again 
using the boundary scan register to load up the input registers 
and executing the write in the Run-Test/Idle stale. Lastly, a 
Read Reload would be executed in the same manner so that 
the data that had just been written in the first address would 
be read from the memory array and written into the output reg- 
isters which would then be shifted out of TDO in the Shift-DR 
state. 



CLAMP TAP INSTRUCTION 

The CLAMP instruction is provided to allow the state of the 
signals driven from the output pins to be determined from the 
boundary-scan register while the bypass register is selected 
as the serial path between TDI and TDO. The signals driven 
from the output pins will not change while the CLAMP instruc- 
tion is selected. EXTEST could also be used for this purpose 
but CLAMP shortens the board scan path by inserting only the 
bypass register between TDI and TDO. To use CLAMP, the 
SAMPLE/PRELOAD instruction would be used first to scan in 
the values to be driven on the output pins when theCLAMP 
instruction is active. QO - Q7 will be active only if G is pre- 
loaded with a zero. 



HIGH-Z TAP INSTRUCTION 

The High-Z instruction is provided to allow all the outputs to 
be placed in an inactive drive state (High-Z). During the High-Z 
instruction the bypass register is connected between TDI and 
TDO. 



BYPASS TAP INSTRUCTION 

The Bypass instruction is the default instruction loaded in at 
power up. This instruction will place a single shift register be- 
tween TDI and TDO during the Shift-DR state of the TAP con- 
troller. This allows the board level scan path to be shortened 
to facilitate testing of other devices in the scan path. 

Table 2. Sample/Preload Boundary Scan 
Register Bit Definitions 



Bit Number 


Pin Name 


Pin Type 





RR 


Input 


1 


RE 


Input 


2 


G 


Input 


3 


QO 


Output 


4 


Q1 


Output 


5 


Q2 


Output 


6 


Q3 


Output 


7 


Q4 


Output 


8 


Q5 


Output 


9 


06 


Output 


10 


Q7 


Output 


11 


D7 


Input 


12 


D6 


Input 


13 


D5 


Input 


14 


D4 


Input 


15 


D3 


Input 


16 


D2 


Input 


17 


D1 


Input 


18 


DO 


Input 


19 


K 


Input 


20 


WE 


Input 


21 


Wr 


Input 



NOTE: K is a sample-only scan bit. It cannot be pre- 
loaded for control purposes. 
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LDCONT INSTRUCTION 

The Control Register is an eigiit bit register that contains the 
control bits for the Address Registers and Counters and the 
Output Enable pin. When the LDCONT TAP instruction is 
loaded into the Instruction Register, the Control Register is 
placed between TDI and TDO when the TAP controller is in the 
Shift-DR state (Table 10). The power-up/preload state and 
function of the Control bits are found in Table 3. 

The Expand ID bits provide system depth expansion. These 
three bits are compared to the upper three bits in the address 
counters. As long as the three Expand-ID bits match the three 
upper bits in the address counters the port will stay active. If 
they do not match, the port will deactivate (i.e., outputs will 
High-Z or write will be disabled); however, the counters will 
continue counting as long as RE and WE remain asserted 
(i.e., high) at the rising edge of Clock. 

The Reload Control bits (3 and 5) are used to control either 
reloading the Read and Write Address Counters fro m th e 
Reload Registers or clearing the counter when RR or WR is 
asserted. If these bits are set low the counters they control will 
be cleared to all zeroes if the appropriate reload signal (RR or 
WR) is asserted and any value in the Reload Register is ig- 
nored. This means that if the initial address value desired is 
address 0000 (or FFFF when counting down) then there is no 
need to load the Address Reload Registers using the 
LDRREG, LDWREG, or the LDBREG instructions in the fol- 
lowing description. If these bits are set high the counters are 
loaded up with the values in the Reload Registers when the 
appropriate reload signal (RR or WR) is asserted. 

The Up/Down count bits (4 and 6) determine the direction 
in which the respective Address Counter will count; if the bit 
is set low the counter will count up and if set high the counter 
will count down. If the counters are set to count down and the 
Reload control is set to the clear counter mode, then the initial 
value in the counters will be FFFF. To ensure that the counter 
will function properly, a reload (using RR or WR) is required 
after the count direction is switched. 

The Output Enable control bit (7) determines the function- 
ality of the Output Enable pin, G. Whenjhe bit is low, G func- 
tions asynchronously. When set high, G functions synchro- 
nously and must meet the specified setup and hold times to 
the Clock K. 

The Control Register will also be preloaded. When the 
instruction 0010 (LDCONT) is in the Instruction Register and 
the controller is in the Capture-DR state the above preload 
values (all zeroes) will be loaded into the Control Register. All 
zeroes will also be loaded in the Control Register at power-up. 



While new values are shifted in from TDI in the Shift-DR 
state, all zeroes will be output on TDO for the first eight bits. 

LDRREG, LDWREG, AND LDBREG TAP INSTRUCTIONS 

There are three instructions that may be used to load the 1 6 
bit address reload registers: LDRREG (Load Read Address 
Reload Register), LDWREG (Load Write Address Reload 
Register), and LDBREG (Load both Address Reload Regis- 
ters, Write followed by Read). Figure 3 illustrates how the Re- 
load registers are placed between TDI and TDO. Tables 7, 8, 
and 9 describe each register. These instructions would be 
used only if the user needed to load the Reload Registers with 
a non-zero value. If the Address Counters are to always be re- 
set to zeroes (or all 1 s if counting down) then only the Control 
Register need be loaded to affect a reset of the counters. 

The TAP controller has been set up to make it easier for the 
user to serially load the Reload Registers. When the TAP con- 
troller is clocked into the Capture-IR state (see state diagram) 
the instruction for loading both registers (0101) will be pre- 
loaded into the shift register. This allows the user to go directly 
to the Update-IR instead of having to serially shift this instruc- 
tion in through the TDI port. Once the load instruction has been 
entered the user can then clock over to the Capture-DR state 
where the value for the reload register(s) is serially loaded 
(see Figure 3). 

RDCOUNT TAP INSTRUCTION 

The RDCOUNT scan register is accessible after the 
RDCOUNT instruction is loaded into the TAP instruction regis- 
ter in the Shift-IR state and the TAP controller is then moved 
to the Shift-DR state. This scan register can then be used to 
shift out the values of the Read and Write Address Counters 
The RDCOUNT scan-register is a sample only register and 
can not be used to load values into the counters. See Table 4. 

EZWRITE TAP INSTRUCTION AND SCAN PATH 

The EZWRITE TAP instruction is provided to allow the user 
to more easily and quickly write a large number of bytes to the 
device serially through the TDI port. EZWRITE shortens the 
scan path for a serial write to just the 8 bit Data in register (see 
Table 5). 

The most likely use of this instruction is as follows: the user 
would first load the Control Register using the LDCONT 
instruction. This would initialize the Expand ID bits and the 
Write Counter. The Write Reload Register will need to be 



Table 3. Control Register Bit Description 



Bit 
No. 


Power Up and 
Preload State 


Function 


0-2 


000 


Expand ID bits for comparison with the upper 3 bits of the Read and Write Address counters 


3 





Reload Control of Write Address Counter (0 = clear counter, 1 = reload) 


4 





Up/Down count bit for Write Address Counter (0 = count up, 1 = count down) 


5 





Reload Control of Read Address Counter (0 = clear counter, 1 = reload) 


6 





Up/Down count bit for Read Address Counter (0 = count up, 1 = count down) 


7 





G Control (0 = asynchronous, 1 = synchronous) 
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loaded using the LDWREG instruction if a non-zero starting 
address is desired. If 0000 was the first desired count, setting 
up the Control Register to "clear" the Write counter is all that 
is required ( Bit 3 set to zero). A reload cycle using SAMPLE/ 
PRELOAD (WR preloaded low) and INTEST would also have 
to be run in order to initialize the counter. While still in the 
INTEST instr uction at the Shift-DR state, the proper values of 
WE and WR would then need to b e pre loaded for proper op- 
eration of EZWRITE (WE high and WR high). After all this ini- 
tializing is done, the EZWRITE instruction would be loaded 
into the TAP instruction register in the Shift-IR state. When the 
TAP controller is then moved to the Shift-DR state the EZWRI- 
TE scan path would be inserted between TDI and TDO. This 
scan path is composed of the 8 bit Data In register (see Table 
5). The 8 bits to be written into the first address would be 
scanned in (sampled values from the Data In pins would be 
streaming out of TDO at the same time), then the TAP control- 
ler would be moved to the Run-Test/ldie state where one cycle 
of TCK would write the 8 bits into the address and increment 
the counter. The TAP controller would then move back to the 
Shift-DR state so that the next byte to be written can be serially 
loaded and the process would be repeated until all desired 
bytes were written. During EZWRITE the GO - 07 pins will be 
in a High-Z state. 

EZREAD TAP INSTRUCTION AND SCAN PATH 

The EZREAD TAP instruction is provided to allow the user 
to more easily and quickly read a large number of bytes from 
the device serially through the TDO port. EZREAD shortens 
the scan path for a serial read to just the 8 bit Data Out register 
(see Table 6). 

To serially read the device the following would occur: initial- 
ization would be much like EZWRITE except that the Read Ad- 
dress Counter should be reladed with the count BEFORE the 
first one desired. So, if the first read needed to be address 
0000 (and the counter is counting up), the Read Reload Regis- 
ter would have to be preloaded with FFFF using the LDRREG 
instruction. Again, SAMPLE/PRELOAD and INTEST instruc- 
tions would need to be run to perform a reload cycle followed 



by another Boundary-scan that set RE and RR high in antici- 
pation of the EZREAD instruction. Also, WE should be set low 
to prevent any unintended writes while reading. After this ini- 
tializing, the EZREAD instruction would be loaded into the 
TAP instruction register in the Shift-IR state. The TAP control- 
ler would move to the Run-Test/ldie state where one cycle of 
TCK would increment the counter, read the 8 bits from that ad- 
dress, and load them into the Data Output register. The TAP 
controller would then move to the Shift-DR state and the EZ- 
READ scan path would be inserted between TDI and TDO. 
This scan path is composed of the 8 bit Data Out register (see 
Table 6). In the Shift-DR state the Data Out register would be 
serially scanned out of the TDO port. This sequence through 
the TAP state machine would then be repeated until all desired 
bytes were read. EZREAD keeps the QO - 07 pins active (if 
G is preloaded low) to allow parallel reading of the data out if 
desired. 

EZREADZ TAP INSTRUCTION AND SCAN PATH 

The EZREADZ TAP instruction behaves exactly like the 
EZREAD instruction except that the all outputs are held in a 
High-Z mode once the instruction is loaded. 

DISABLING THE TEST ACCESS PORT AND 
BOUNDARY SCAN 

It is possible to use this device without utilizing the four pins 
used forthe IEEE 1149.1 Test Access Port. To circuit disable 
the TAP controller without interfering with normal operation of 
the device TCK must be tied to Vss to preclude midlevel in- 
puts. Although TDI and TMS is designed in such a way that an 
undriven input will produce a response identical to the appli- 
cation of a logic 1 , it is still advisable to tie these inputs to Vqd 
through a 1 k resistor. TDO should remain unconnected. 

With the four Test Access Port pins disabled, the device can 
only be used in its default power-up state. At power up, the de- 
vice is configured to count up starting at address 0, the reload 
pins (RR and WR) will clear the counters, the Expand ID bits 
are set to 000, and the Output Enable pin (G) is configured as 
an asynchronous input. 
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Table 4. RDCOUNT Scan Register Bit Definitions 



Table 5. EZWRITE Scan Path Bit Definitions 



a 



Bit 
Number 


Bit/Pin 
Name* 


Bit/Pin 
Type 





RACO 


Input 


1 


RAC1 


Input 


2 


RAC2 


Input 


3 


RAC3 


Input 


4 


RAC4 


Input 


5 


RAC5 


Input 


6 


RAC6 


Input 


7 


RAC7 


Input 


8 


RAC8 


Input 


9 


RAC9 


Input 


10 


RAC10 


Input 


11 


RAC11 


Input 


12 


RAC12 


Input 


13 


RAC13# 


Input 


14 


RAC14# 


Input 


15 


RAC15# 


Input 


16 


WACO 


Input 


17 


WAC1 


Input 


18 


WAC2 


Input 


19 


WAC3 


Input 


20 


WAC4 


Input 


21 


WAC5 


Input 


22 


WAC6 


Input 


23 


WAC7 


Input 


24 


WAC8 


Input 


25 


WAC9 


Input 


26 


WAC10 


Input 


27 


WAC11 


Input 


28 


WAC12 


Input 


29 


WAC13# 


Input 


30 


WAC14# 


Input 


31 


WAC15# 


Input 



* RAC = Read Address Counter 
WAC = Write Address Counter 

# These register bits are compared to the three 
Expand ID bits in the Control Register. (EXO - 2). 
Only when there is a match is the read or write 
allowed to occur. 

NOTE: Bit closest to TDO. 



Bit 
Number 


Pin 
Name 


Pin 
Type 





D7 


Input 


1 


D6 


Input 


2 


D5 


Input 


3 


D4 


Input 


4 


D3 


Input 


5 


D2 


Input 


6 


D1 


Input 


7 


DO 


Input 


Table 6. EZREAD and EZREADZ Scan 
Path Bit Definitions 


Bit 
Number 


Bit/Pin 
Name 


Bit/Pin 
Type 





00 


Output 


1 


01 


Output 


2 


02 


Output 


3 


03 


Output 


4 


04 


Output 


5 


05 


Output 


6 


06 


Output 


7 


07 


Output 


Table 7. LDRREG Scan Path Bit Definitions 


Bit 
Number 


BIt/PIn 
Name* 


Bit/Pin 
Type 





RRRO 


Register bit 


1 


RRR1 


Register bit 


2 


RRR2 


Register bit 


3 


RRR3 


Register bit 


4 


RRR4 


Register bit 


5 


RRR5 


Register bit 


6 


RRR6 


Register bit 


7 


RRR7 


Register bit 


8 


RRR8 


Register bit 


9 


RRR9 


Register bit 


10 


RRR10 


Register bit 


11 


RRR11 


Register bit 


12 


RRR12 


Register bit 


13 


RRR13 


Register bit 


14 


RRR14 


Register bit 


15 


RRR15 


Register bit 



RRR = Read Reload Register 
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Table 8. LDBREG Scan Path Bit Definitions 



Table 9. LDWREG Scan Path Bit Definitions 



Bit 
Number 


Bit/Pin 
Name* 


Bit/Pin 
Type 





RRRO 


Register bit 


1 


RRR1 


Register bit 


2 


RRR2 


Register bit 


3 


RRR3 


Register bit 


4 


RRR4 


Register bit 


5 


RRR5 


Register bit 


6 


RRR6 


Register bit 


7 


RRR7 


Register bit 


8 


RRR8 


Register bit 


9 


RRR9 


Register bit 


10 


RRR10 


Register bit 


11 


RRR11 


Register bit 


12 


RRR12 


Register bit 


13 


RRR13 


Register bit 


14 


RRR14 


Register bit 


15 


RRR15 


Register bit 


16 


WRRO 


Register bit 


17 


WRR1 


Register bit 


18 


WRR2 


Register bit 


19 


WRR3 


Register bit 


20 


WRR4 


Register bit 


21 


WRR5 


Register bit 


22 


WRR6 


Register bit 


23 


WRR7 


Register bit 


24 


WRR8 


Register bit 


25 


WRR9 


Register bit 


26 


WRR10 


Register bit 


27 


WRR11 


Register bit 


28 


WRR12 


Register bit 


29 


WRR13 


Register bit 


30 


WRR14 


Register bit 


31 


WRR15 


Register bit 



Bit 
Number 


Bit/Pin 
Name* 


Bit/Pin 
Type 





WRRO 


Register bit 


1 


WRR1 


Register bit 


2 


WRR2 


Register bit 


3 


WRR3 


Register bit 


4 


WRR4 


Register bit 


5 


WRR5 


Register bit 


6 


WRR6 


Register bit 


7 


WRR7 


Register bit 


8 


WRR8 


Register bit 


9 


WRR9 


Register bit 


10 


WRR10 


Register bit 


11 


WRR11 


Register bit 


12 


WRR12 


Register bit 


13 


WRR13 


Register bit 


14 


WRR14 


Register bit 


15 


WRR15 


Register bit 


* WRR = Write Reload Register 
Table 10. LDCONT Scan Path Bit Definitions 


Bit 
Number 


Bit/Pin 
Name 


Bit/Pin 
Type 





EXO 


Register bit 


1 


EX1 


Register bit 


2 


EX2 


Register bit 


3 


WCC 


Register bit 


4 


UDW 


Register bit 


5 


RCC 


Register bit 


6 


UDR 


Register bit 


7 


GCONT 


Register bit 



* RRR = Read Reload Register 
WRR = Write Reload Register 
NOTE: Bit closest to TDO. 
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LDRREGl ILDBREG 



EGI ILD 



TDI- 



WRITE RELOAD REGISTER 



(MSB) ♦ (LSB) 

SHIFT CONTROL 



LDRREGl I LDBREG 



READ RELOAD REGISTER 



(MSB) ♦ (LSB) 

SHIFT CONTROL 



CONTROL REGISTER 



LDWREG 

LDCONT 



rUl 



(MSB) I (LSB) 

SHIFT CONTROL 

THE LEFT MOST CONTROL SIGNAL ENTERING THE MUX FROM THE T0P(1) SELECTS THE UPPER MOST INPUT 
ON THE LEFT SIDE OF THE MUX(A). THE RIGHT MOST CONTROL SIGNAL SELECTS THE BOTTOM MOST INPUT 

Figure 3. Register Load Paths 



-TDO 



TDI- 




THE LEFT MOST CONTROL SIGNAL ENTERING THE MUX FROM THE T0P(1) SELECTS THE UPPER MOST INPUT 
ON THE LEFTSIDE OF THE MUX(A). THE RIGHT MOST CONTROL SIGNAL SELECTS THE BOTTOM MOST INPUT 

Figure 4. Boundary Scan Paths 



'TDO 
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APPLICATIONS 
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D7 07 
D6 06 
D5 05 
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WE RE 
WR RR 
K G 
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D7 07 
D6 06 
D5 05 
D4 04 
D3 03 
D2 02 
D1 01 
DO OO 
WE RE 
WR RR 
K G 
TDI TDOTCKTMS 






D7 Q7 
D6 Q6 
D5 Q5 
D4 Q4 
D3 Q3 
D2 Q2 
D1 Q1 
DO QO 
WE RE 
WR RR 
K G 
TDI TDOTCKTMS 


























































































































































































































VIDEO INPUT 














VIDEO OUTPUT 
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SCAN INPUT 
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Figure 5. Multi-Stage 8-Bit Video Scanline Delay (8192 Pixels Maximum) 
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D7 Q7 
D6 Q6 
D5 05 
D4 04 
D3 03 
D2 02 
D1 01 
DO 00 
WE RE 
WR RR 
K G 
TDI TDOTCK TMS 
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SCANLINETAPN-1 



Figure 6. Multi-Stage 2-Bit Video Scanline Delay (8192 Pixels Maximum) 
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SCAN OUTPUT 
































































































































































SCANLINETAPN-8 
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Figure 7. Multi-Stage 1-Bit Video Scanline Delay (8192 Pixels Maximum) 
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SCAN OUTPUT 
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DATA INPUT 








































































' 












SCAN INPUT 
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Figure 8. "Ping-Pong" Synchronizing Buffer (8192 Pixels Maximum) 
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ID = 1 
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D4 
D3 
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DO 
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WR 
K 
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Figure 9. CCD Gain Correction, Buffer Written From Scan Input (16384 Pixeis Maximum) 



MOTOROLA FAST SRAM DATA 



MCI\/I62X308 
4-47 



ANALOG VIDEO 



a 



SCAN INPUT 



SCAN CLOCK 



SCAN STATE 



SYSTEM CLOCK 



LINE SYNC 



PIXEL ENABLE 



ANALOG TO 

DIGITAL 
CONVERTER 



SAMPLE 



D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

WE 

WR 

K G 

TDI TDOTCKTMS 



DIGITAL 
MULTIPLIER 



CORRECTED 
VIDEO 



SCAN OUTPUT 



Figure 10. CCD Gain Correction, Buffer Written From Scan Input (8192 Pixels Maximum) 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 
Synchronous Line Buffer: 
8K X 8 Bit Fast Static Dual 
Ported Memory 

With IEEE Standard 1149.1 Test Access 
Port and Boundary-Scan (JTAG) 

The MCM62Y308 is a synchronous, dual ported memory organized as 8,192 
words of 8 bits each, fabricated using Motorola's double-metal, double-poly, 0.65 |im 
CMOS process. It Is intended for high speed video or other applications which pro- 
cess data on a line-by-line basis. Through the use of a single clock and port control 
inputs, separate read and write data ports provide simultaneous access to a com- 
mon memory array. Simultaneous read/write access to the same address location 
is also allowed, with old data being read followed by a write of the new data. This 
allows multiple devices to be cascaded with the output of one directly driving the 
input of another. In this configuration the data stream can be tapped at strategic 
interconnect points to perform various digital filtering functions. 

Since there are no external address inputs, separate internal Read and Write Ad- 
dress Counters are provided as a means of indexing the memory array. These 
counters are preloaded and then selectively incremented or decremented by assert- 
ing Read Enable (RE) and Write Enable{WE) inputs, allowing cycle to cycle control. 
The address counters can be reloaded ba ck to their initial values through the use 
of the Read Reload (RR) and Write Reload (WR) control inputs. These inputs initiate 
the transfer of Address Reload Register values into the Address Counters which 
index the memory array. When an address counter reaches 0000 (on down count) 
or FFFF (on up count), it will roll over on the next count. The roll over condition will 
cause the Roll-Over Flag (WRF or RRF) to assert high. The Roll-Over Flag outputs 
are cleared when their associated Roll-Over Reset pin is asserted low. The TDI input 
is used to write the Reload Registers using special Test Access Port instructions. 

The Address Counters are 1 6 bits long, and only 1 3 of the 1 6 bits are required to 
index the 8K deep memory array. The remaining three bits are used for depth expan- 
sion. These three bits are compared to the lower three bits in the control register and 
as long as they are equal that port will remain active. If the bits do not compare the 
port will become inactive, however the counter will continue to count on the rising 
edge of K as long as the port enable signal (RE or WE) is asserted. The TDI input 
is used to write the Control Register using special Test Access Port instructions. 

The Output Enable Input can be programmed to be eithersynchronous orasynch- 
ronous through the Control Register. 

The MCM62Y308 is available in a 32 pin SOJ package. 

8K X 8 Fast Access Static Memory Array 
Single 5 V Power Supply —MCM62Y308-15-5: + 5% 
MCM62Y308-17:±10% 
Synchronous, Simultaneous Read/Write Memory Access 
50 MHz Maximum Clock Cycle Time, < 15 ns Read Access 
Single Clock Operation 

Separate Read/Write Address Counters with Reload Control 
Separate Up/Down Counter Control for Both Read and Write 
Separate Roll-Over Flag Outputs for Read and Write 
Programmable Output Enable Control (Synchronous or Asynchronous) 
Cascadable I/O Interface 
IEEE Standard 1149.1 Test Port (JTAG) 
Expand ID Register for Depth Expansion 
High Board Density SOJ Package 
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J PACKAGE 

300 MIL SOJ 

CASE 857 



PIN ASSIGNMENT 


wrr[ 


!• 32 


]WRF 


D7[ 


2 31 


]Q7 


D6[ 


3 30 


3Q6 


D5[ 


4 29 


]Q5 


D4[ 


5 28 


]Q4 


D3[ 


6 27 


]Q3 


D2[ 


7 26 


]Q2 


D1[ 


8 25 


]Q1 


D0[ 


9 24 


]Q0 


vdd[ 


10 23 


]vss 


K[ 


11 22 


]G 


WE[ 


12 21 


]RE 


WR[ 


13 20 


]rr 


TDI[ 


14 19 


]TDO 


TCK[ 


15 18 


]TMS 


RRR[ 


16 17 


]rrf 









PIN NAMES 

K Clock Input 

WE Write Enable Input 

WR Write Address Reload Input 

RE Read Enable Input 

RR Read Address Reload Input 

RRF Read Roll-Over Flag Output 

WRF Write Roll-Over Flag Output 

RRR Read Roll-Over Reset Input 

WRR Write Roll-Over Reset Input 

G Output Enable Input 

DO - D7 Data Inputs 

QO - 07 Data Outputs 

TCK Test Clock Input 

TMS Test Mode Select 

TDI Test Data Input 

TDO Test Data Output 

Vqd + 5V Power Supply 

Vss Ground 



This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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RR ^ 


READ RELOAD REGISTER 




















G 















TMS 
TCK 
TDO 
TDI 



TRUTH TABLE (X = Don't Care) 



WE 


Wr 


RE 


RR 


G 


Match EXP ID (Read/Write) 


Mode (Read/Write) 


Supply 
Current 


QO-7 
Status 


X 


L 


X 


L 


L 


Match Read/Match Write 


Reload, Read/Reload, Write Disable 


Ice 


Data Out 


H 


H 


H 


H 


L 


Match Read/Match Write 


Count then ReadA/Vrite then Count 


•cc 


Data Out 


L 


H 


L 


H 


L 


Match Read/Match Write 


Read Count Disable/Write Disable 


Ice 


Data Out 


H 


H 


H 


H 


H 


Match Read/Match Write 


Count, Read/Count, Write 


■cc 


High-Z 


H 


H 


H 


H 


X 


No Match Read/Match Write 


Count, No Read/Count, No Write 


ISB 


High-Z 


H 


H 


L 


H 


X 


No Match Read/Match Write 


Count, No Read/Count, Write 


ISB 


High-Z 
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MAXIMUM RATINGS* (Voltages Referenced to Vss = 


0) 




Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vdd 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss 


Vin.Vout 


-0.5 to Vdd + 0.5 


V 


Output Current (per I/O) 


'out 


± 20 


mA 


Power Dissipation 


pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature 


Tstg 


-55 to + 125 


"C 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 



NOTE: Permanent device damage may occur if ABSOLUTE I^AXIIVIUM RATINGS are 
. exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISITICS 

(Ta = to 70 °C, Unless Othenwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


Mln 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) MCM62Y308-15-5 

MCM62Y308-17 


Vdd 


4.75 


5.0 


5.25 


V 


4.50 


5.0 


5.50 


Input High Voltage 


V|H 


2.2 


- 


Vdd + 0.3 


V 


Input Low Voltage 


V|L 


-0.5* 


- 


0.8 


V 



* V|L (min) = - 3.0 V ac (pulse width < 20 ns) 



DC CHARACTERISTICS AND SUPPLY CURRENTS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjp = to Vdd) 


'ikg(l) 


— 


±1.0 


HA 


Output Leakage Current (G = V|h, Vqui = to Vdd) 


'lkg(O) 


— 


±1.0 


HA 


AC Supply Current (G = V|h, lout = mA, All Inputs > V|l = 0.0 V and V|h ^ 3.0, 
Cycle Time = 20 ns) 


'CCA 


— 


150 


mA 


AC Standby Current (When Expand ID Bits Do Not Match the Read Address Counter, 
Cycle Time = 20 ns) 


ISB 


— 


100 


mA 


Output Low Voltage (Iql = + 4.0 mA) 


Vol 


— 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


— 


V 



CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 


Cin 


4 


6 


PF 


Output Capacitance (GO - 07, TDO, WRF, RRF) 


Gout 


6 


8 


PF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Ta = to + 70°C, Unless Otherwise Noted) 



Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

Input Timing Measurement Reference Level 1 .5 V 



Output Timing Reference Level 1 .5 V 

Output Load Terminated 50 Ohm Transmission Line 



READ/WRITE CYCLE TIMING 



1 



Parameter 


Symbol 


MCM62Y308-15-5 


MCM62Y308-17 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Cycle Time 


'khkh 


tCYC 


20 


- 


22 


- 


ns 




Clock High Time 


tKHKL 


tCKH 


8 


- 


9 


— 


ns 




Clock Low Time 


♦klkh 


tCKL 


8 


- 


9 


- 


ns 




Clock High to Output Valid 


tKHQV 


tCD 


5 


15 


5 


17 


ns 




Clock High to Roll-Over Flag Valid 


'KHRFV 


- 


5 


11 


5 


11 


ns 




Clock High to Output High-Z 


tKHQZ 


tcz 


5 


15 


5 


15 


ns 


1 


Output Enable Low to Output Valid 


tGLOV 


tOLV 


3 


10 


3 


10 


ns 


2,4 


Output Enable High to Output High-Z 


tGHOZ 


tOHZ 





5 





5 


ns 


2,3,4 


Setup Times: RE 

WE 

WR 

RRR 

WRR 

G 

RR 

Data In 


tREVKH 

tWEVKH 

tWRVKH 

tRRRVKH 

tWRRVKH 

tGVKH 

tRRVKH 

tDVKH 


ts 


2 

3 
1 




2 

3 

1 




ns 


5 

6 
5 


Hold Times: RE 

WE 

RR 

WR 

RRR 

WRR 

G 

Data In 


tKHREX 
tKHWEX 
tKHRRX 
tKHWRX 
tKHRRRX 
tKHWRRX 
tKHGX 
tKHDX 


tH 


2 




2 




ns 


5 
6 



NOTES: 

1 . The outputs High-Z from a clock high edge when the upper three bits of the Read Address Counter do not match the 3 ID Expansion bits. 

2. G is a don't care when the three ID expansion bits do not match the upper three bits of the Read Address Counter. 
3- tQLQV 3"'^ tQHQZ only apply when G is programmed as Asynchronous. (See TAP LDCONT instruction.) 

4. Transition is measured + 500 mV from steady-state voltage. This parameter is sampled and not 100% tested. At any given voltage and 
temperature, tQHQZ niax is less than tQLQV min for a given device and from device to device. 

5. This Is a synchronous device. All inputs must meet the specified setup and hold times for ALL rising edges of Clock except for G when it is 
programmed to be asynchronous. 

6. tQVKH snd tKHGX only apply when G is programmed as synchronous. 



OUTPUT o-cr 



r 



AC TEST LOADS 



Rl = 50 n 



Zo= son 



^ 



OUTPUT - 



255 ii 



Vl=1.5V 



+ 5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1A 



Figure 1 B 



TII\/ltNG LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 
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READ/WRITE CYCLE TIMING DIAGRAM 

■•— 'KHKL 



NOTE: THIS TIMING DIAGRAM ALSO SHOWS THE FUNCTIONALITY OF THE PART 



Q0-Q7 




•Roll-Over Outputs assert high when counters reach their initial value. This timing diagram shows the relationship between the roll-over 
output and reset pin only. 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 
FOR THE TEST ACCESS PORT (IEEE 1149.1) 

(Ta = to + 70°C, Unless Otherwise Noted) 



Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

Input Timing Measurement Reference Level 1 .5 V 



Output Timing Reference Level 1.5 V 

Output Load 50 Ohm Transmission Line 



TAP CONTROLLER TIMING 



I 



Parameter 


Symbol 


MCM62Y308-15-5 


MCM62Y308-17 


Unit 


Notes 


Min 


Max 


Min 


Max 


Cycle Time 


tcYC 


30 


— 


30 


— 


ns 




Clock High Time 


tCKH 


12 


— 


12 


— 


ns 




Clock Low Time 


tCKL 


12 


— 


12 


— 


ns 




Clock Low to Output Valid 


tA 


5 


9 


5 


9 


ns 




Clock Low to Output High-Z 


tCKZ 





9 





9 


ns 


1 


Clock Low to Output Active 


tCKX 





9 





9 


ns 


2,3 


Setup Time, Test Mode Select 


«S 


2 


— 


2 


— 


ns 




Setup Time, Test Data In 


tSD 


2 


— 


2 


— 


ns 




Hold Time, Test Mode Select 


tH 


2 


— 


2 


— 


ns 




Hold Time, Test Data In 


tHD 


2 


— 


2 


— 


ns 





NOTES: 

1 . Test Data Out will High-Z from a clock low edge depending on the current state of the TAP state machine. 

2. Test Data Out is active only in the SHIFT-IR and SHIFT-DR state of the TAP state machine. 

3. Transition is measured ± 500 mV from steady-state voltage. This parameter is sampled and not 100% tested. 



TAP CONTROLLER TIMING DIAGRAM 



TEST MODE SELECT 
(TMS) 




TEST DATA OUT 
(TDO) 
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PIN DESCRIPTIONS 

K — CLOCK INPUT 

System clock input pin accepting a minimum 8 ns clock high 
or clock low pulse at a minimum 20 ns clock cycle. All other 
synchronous inputs excluding the Test Access Port are cap- 
tured on the rising edge of this signal. 

WE — WRITE ENABLE INPUT 

Write Enable is captured on K leading edge. When asserted 
this causes the input data DO - D7 to be written into the RAM 
address controlled by the Write Address Counter and incre- 
ments the counter for the next write. 

RE — READ ENABLE INPUT 

Read Enable is captured on K leading edge. When asserted 
this causes a RAM read access from address controlled by the 
Read Address Counter to be inserted in the output register QO 
- Q7 and increments the counter for the next read operation. 

WR — WRITE RELOAD INPUT 

Write Reload is captured on K leading edge. When asserted 
this causes the Write Address Counter to be initialized to the 
contents of the Write Reload Register or "cleared" as speci- 
fiedby Control Register bit 3. See Control Register Bit 4 for 
"cleared" description. 

RR — READ RELOAD INPUT 

Read Reload is captured on K leading edge. When asserted 
this causes the Read Address Counter to be initialized to the 
contents of the Read Reload Registeror"cleared"asspecified 
by Control Register bit 5. See Control Register Bit 6 for 
"cleared" description. 

G — OUTPUT ENABLE INPUT 

When asserted low causes the outputs QO - Q7 to become 
active and when deasserted high causes them to High-Z. This 
pin can be either synchronous with K leading edge or asynch- 
ronous as specified by Control Register bit 7. 

DO - 07 — DATA INPUTS 

The levels on these pins is captured on the K leading edge. 
The value captured will be written into the RAM if WE is also 
asserted and the Expand ID bits match the upper three bits of 
the Write Address Counter. 

QO - 07 — DATA OUTPUTS 

Data outputs are available from the Read Output Register 
< 1 5 ns from the rising edge of K when RE or RR is asserted. 



Outputs are disabled when the upper three bits of the Read 
Address Counter^o not match the three Expand ID bits of the 
Control Register. G will also control the disablingof the outputs 
either synchronously or asynchronously. See G description. 

RRF, WRF — ROLL-OVER FLAG OUTPUTS 

These signals are asserted high on the clock cycle where 
the Address Counters (Write Address Counter for WRF and 
Read Address Counter for RRF) roll-over to 0000 (or FFFF 
when counting down). They will r emain ass erted until cleared 
with the Roll-Over Reset Inputs (RRR and WRR). 

RRR, WRR — ROLL-OVER RESET INPUTS 

The level on these pins is captured on the K leading edge. 
When asserted low, each will reset their associated Roll-Over 
Flag output. 

TEST ACCESS PORT PIN DESCRIPTIONS 

The Test Access Port conforms with the IEEE Standard 
1 1 49. 1 . It is also used to load device specific registers used to 
configure the MCM62Y308. 

TCK — TEST CLOCK INPUT 

Samples and clocks all TAP events. All inputs are captured 
on TCK rising edge and all outputs propagate from TCK falling 
edge. It also can take the place of K in device operation in cer- 
tain test conditions. 

TMS — TEST MODE SELECT INPUT 

Sampled on the rising edge of TCK. Determines the move- 
ment through the TAP state machine (Figure 2). This circuit is 
designed in such a way that an undriven input will produce a 
response identical to the application of a logic 1 . 

TDI — TEST DATA IN INPUT 

Sampled on the rising edge of TCK. This is the input side of 
the serial register placed between TDI and TDO. The register 
placed between TDI and TDO is determined by the state of the 
TAP state machine and what instruction is active in the TAP 
instruction register. This circuit is designed in such a way that 
an undriven input will produce a response identical to the ap- 
plication of a logic 1 . 

TDO — TEST DATA OUT OUTPUT 

Output that is active depending on the state of the TAP state 
machine. Output changes off the trailing edge of TCK. This is 
the output side of the serial register placed between TDI and 
TDO. 



E 
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/f TEST-LOGIC A 



(L 



RUN-TEST/ 
IDLE 



> 



< SELECT \__ 
PR-SCAN J~^ 



J — C CAPTURE-DR j 



{ SHIFT-DR JN 



EXIT1-DR 



> 



( PAUSE-DR T\ 



■/ EXIT2-DR j 



( UPDATE-DR )^ 



■c 



SELECT 
IR-SCAN 



CAPTURE-IR 



3 



C_!™Z)>) 



EXITMR y 



( PAUSE-IR J\ 



■/ EXIT2-IR j 



( UPDATE-IR J*- 



NOTE: The value adjacent to each state transition represents the signal present at IMS at the rising edge of TCK. 
Figure 2. TAP Controller State Diagram 
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TEST ACCESS PORT DESCRIPTIONS 

INSTRUCTION SET 

A four pin IEEE Standard 1149.1 Test Port (JTAG) is inclu- 
ded on this device. There are two classes of instructions; stan- 
dard instructions as defined in the IEEE 1149.1 standard and 
device specific, or public, instructions that are used to control 
the functionality of the device. When the TAP (Test Access 
Port) controller is in the Shift-IR state the Instruction Register 
is placed between TDl and TDO, least significant bit closest 
to TDO. In this state the desired instruction would be serially 
loaded through the TDl Input (while the previous instruction 
would be shifted out of TDO). The TAP instruction set for this 
device is listed in Table 1 . 

TAP STANDARD INSTRUCTION SET 

NOTE: The descriptions in this section are not intended to 
be used without the supporting IEEE 1149.1-1993 Standard. 

SAMPLE/PRELOAD TAP INSTRUCTION 

The SAMPLE/PRELOAD TAP instuction is used to allow 
scanning of the boudary-scan register without causing inter- 
ference to the normal operation of the chip logic. The 26 bit 
boundary scan register contains bits for all device signal and 
clock pins and associated control signals (Table 2). This regis- 
ter is accessible when the SAMPLE/PRELOAD TAP instruc- 
tion is loaded into the TAP instruction register. When the TAP 
controller is then moved to the Shift-DR state, the boundary 
scan register is placed between TDl and TDO. This scan reg- 
ister can then be used prior to the EXTEST instruction to pre- 
load the output pins with desired values so that these pins will 
drive the desired state when the EXTEST instruction is 
loaded. It would be used prior to the INTEST instruction to pre- 
load values into the input pins. As data is written into TDl, data 
also streams out of TDO which can be used to pre-sample the 
inputs and outputs. SAMPLE/PRELOAD would also be used 
prior to the CLAMP instruction to preload the values on the 
output pins that will be driven out when the CLAMP instruction 
is loaded. 



Table 2 shows the boundary-scan bit definitions. The first 
column defines the bit's ordinal position in the boundary-scan 
register. The shift register bit nearest TDO (i.e., first to be 
shifted out) is defined as bit 0; the last bit to be shifted is 25. 
The second column is the pin name and the third column is the 
pin type. 

EXTEST TAP INSTRUCTION 

The EXTEST instruction is intended to be used in conjunc- 
tion with the SAMPLE/PRELOAD instruction to assist in test- 
ing board level connectivity. Normally, the SAMPLE/PRE- 
LOAD instruction would be used to preload all output pins (i.e., 
Q0-Q7,RRF, and WRF).TheEXTESTinstruction would then 
be loaded. During EXTEST the boundary-scan register is 
placed between TDl and TDO in the Shift-DR state of the TAP 
controller. Once the EXTEST instruction is loaded, the TAP 
controller would then be moved to the Run-Test/ldle state. In 
this state one cycle of TCK would cause the preloaded data 
on the ouput pins to be driven while the values otvthe input pins 
would be sampled (OO - 07 will be active only if G is preloaded 
with a zero). Note that TCK, not the Clock pin, K, is used as 
the clock input while K is only sampled during EXTEST. After 
one clock cycle of TCK, the TAP controller would then be 
moved to the Shift-DR state where the sampled values would 
be shifted out of TDO (and new values would be shifted in 
TDl). These values would normally be compared to expected 
values to test for board connectivity. 

THE INTEST TAP INSTRUCTION 

The INTEST instruction is intended to be used to assist in 
testing internal device functionality. When the INTEST instruc- 
tion is loaded the boundary-scan register is placed between 
TDl and TDO in the Shift-DR state of the TAP controller (Table 
2). While in the Shift-DR state, all input pins would be pre- 
loaded via the boundary scan register to set up the desired 
mode (i.e., read, write, reload, etc.). The TAP controller would 
then be moved to the Run-Test/ldle state. In this state one or 
more cycles of TCK would cause the preloaded data in the 
boundary-scan register to be driven while the values of 
QO - 07 would be sampled (QO - 07 will be active only if G 
is preloaded with a zero, however the values of OO - 07 will 



I 



Table 1. TAP Instruction Set 



Instruction 


Code 
(Binary) 


Description 


Standard Instructions: 
BYPASS 
INTEST 

SAMPLE/PRELOAD 
EXTEST 
HIGHZ 
CLAMP 


1111* 
0111 
1100 
0000 
1010 
1001 


Bypass Instruction 

Intest Instruction 

Sample and/or Preload Instruction 

Extest Instruction 

High-Z all Output pins while bypass reg. is between TDl and TDO 

Clamp Output pins while bypass reg. is between TDl and TDO 


Device Specific (Public) Instructions: 
LDRREG 
LDWREG 
LDBREG 
LDCONT 
RDCOUNT 
EZWRITE 
EZREAD 
EZREADZ 


0001 
0100 
0101 
0010 
1000 
0011 
0110 
1110 


Load Read Address Reload Register 

Load Write Address Reload Register 

Load both Address Reload Registers (Write then Read) 

Load Control Register 

Read the values of the Read and Write Address Counters 

Serial Write (using Write Address Counter) 

Serial Read (using Read Address Counter) 

Serial Read, outputs High-Z 



'Default state at power-up. 
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be sampled regardless of G). Only one action will be per- 
formed in the Run-Test/Idle state no matter how many clock 
cycles are input. Note that TCK, not the Clock pin(K), Is used 
as the clock input while K is ignored during INTEST. After one 
or more clock cycles of TCK, the TAP controller would then be 
moved to the Shift-DR state where the sampled values would 
be shifted out of TDO (and new values would be shifted in 
TDl). These values would normally be compared to expected 
values to test for device functionality. 

THE INTEST TAP INSTRUCTION 

The INTEST instruction is intended to be used to assist in 
testing internal device functionality. When the INTEST instruc- 
tion is loaded the boundary-scan register is placed between 
TD! and TDO in the Shift-DR state of the TAP controller (Table 
2). While in the Shift-DR state, all input pins would be pre- 
loaded via the boundary scan register to set up the desired 
mode (i.e., read, write, reload, etc.). The TAP controller would 
then be moved to the Run-Test/ldle state. In this state one or 
more cycles of TCK would cause the preloaded data in the 
boundary-scan register to be driven while the values of 
QO - 07 would be sampled (QO - 07 will be active only if G 
is preloaded with a zero, however the values of QO - 07 will 
be sampled regardless of G). Only one action will be per- 
formed in the Run-Test/Idle state no matter how many clock 
cycles are input. Note that TCK, not the Clock pin(K), is used 
as the clock input while K is ignored during INTEST. After one 
or more clock cycles of TCK, the TAP controller would then be 
moved to the Shift-DR state where the sampled values would 
be shifted out of TDO (and new values would be shifted in 
TDl). These values would normally be compared to expected 
values to test for device functionality. 

Since device functionality can only be verified through sam- 
pling the outputs of the device, the most likely use of INTEST 
would be to first load up the boundary-scan register for a Write 
Reload and execute the reload in the Run-Test/Idle state. 
Then a write of the first address would be performed again 
using the boundary scan register to load up the input registers 
and executing the write in the Run-Test/Idle state. Lastly, a 
Read Reload would be executed in the same manner so that 
the data that had just been written in the first address would 
be read from the memory array and written into the output reg- 
isters which would then be shifted out of TDO in the Shift-DR 
state. The values of the roll-over flags (RRF and WRF) would 
also be sampled and shifted out at the same time for compari- 
son to expected values. 

There are easier ways to serially read and write the memory 
array. See the EZREAD and EZWRITE TAP instruction ex- 
planation. 

CLAMP TAP INSTRUCTION 

The CLAMP instruction is provided to allow the state of the 
signals driven from the output pins to be determined from the 
boundary-scan register while the bypass register is selected 
as the serial path between TDl and TDO. The signals driven 
from the output pins will not change while the CLAMP instruc- 
tion is selected. EXTEST could also be used for this purpose 
but CLAMP shortens the board scan path by inserting only the 



bypass register between TDl and TDO. To use CLAMP, the 
SAMPLE/PRELOAD instruction would be used first to scan in 
the values to be driven on the output pins when the CLAMP 
instruction is active. OO - 07 will be active only if G is pre- 
loaded with a zero. 

HIGH-ZTAP INSTRUCTION 

The High-Z instruction is provided to allow all the outputs 
(except TDO) to be placed in an inactive drive state (High-Z), 
including the Read Roll-Over Flag and the Write Roll-Over 
Flag outputs. During the High-Z instruction the bypass register 
is connected between TDl and TDO. 

BYPASS TAP INSTRUCTION 

The Bypass instruction is the default instruction loaded in at 
power up. This instruction will place a single shift register be- 
tween TDl and TDO during the Shift-DR state of the TAP con- 
troller. This allows the board level scan path to be shortened 
to facilitate testing of other devices in the scan path. 

Table 2. Boundary Scan Register Bit Definitions 



Bit Number 


Pin Name 


Pin Type 





RRF 


Output 


1 


RR 


Input 


2 


RE 


Input 


3 


G 


Input 


4 


QO 


Output 


5 


Q1 


Output 


6 


Q2 


Output 


7 


Q3 


Output 


8 


Q4 


Output 


9 


Q5 


Output 


10 


Q6 


Output 


11 


07 


Output 


12 


WRF 


Output 


13 


WRR 


Input 


14 


D7 


Input 


15 


D6 


Input 


16 


D5 


Input 


17 


D4 


Input 


18 


D3 


Input 


19 


D2 


Input 


20 


D1 


Input 


21 


DO 


Input 


22 


K 


Input 


23 


WE 


Input 


24 


Wr 


Input 


25 


RRR 


Input 



NOTE: K Is a sample-only scan bit. It cannot be pre- 
loaded for control purposes. 
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DEVICE SPECIFIC (PUBLIC) INSTRUCTIONS 



LDCONT TAP INSTRUCTION 

The Control Register is an eight bit register that contains the 
control bits for the Address Registers and Counters and the 
Output Enable pin. When the LDCONT TAP Instruction Is 
loaded Into the Instruction Register, the Control Register is 
placed between TDI and TDO when the TAP controller is in the 
Shift-DR state (see Figure 2 and Table 1 0). The power-up/pre- 
load state and function of the Control bits are found in Table 3. 

The Expand ID bits provide system depth expansion. These 
three bits are compared to the upper three bits in the address 
counters. As long as the three Expand-ID bits match the three 
upper bits in the address counters the port will stay active. If 
they do not match, the port will deactivate (i.e., outputs will 
High-Z or write will be disabled); however, the counters will 
continue counting as long as RE and WE remain asserted 
(i.e., high) at the rising edge of Clock. 

The Reload Control bits (3 and 5) are used to control either 
reloading the Read and Write Address Counters from the 
Reload Registers or clearing the counter when RR or WR is 
asserted. If these bits are set low the counters they control will 
be cleared to all zeroes if the appropriate reload signal (RR or 
WR) is asserted and any value in the Reload Register Is ig- 
nored. This means that if the initial address value desired Is 
address 0000 (or FFFF when counting down) then there is no 
need to load the Address Reload Registers using the 
LDRREG, LDWREG, or the LDBREG instructions in the fol- 
lowing description. If these bits are set high the counters are 
loaded up with the values in the Relo ad Registers when the 
appropriate reload signal (RR or WR) is asserted. 

The Up/Down count bits (4 and 6) determine the direction 
In which the respective Address Counter will count; if the bit 
is set low the counter will count up and if set high the counter 
will count down. If the counters are set to count down and the 
Reload control is set to the clear counter mode, then the initial 
value In the counters will be FFFF. To ensure that the counter 
will function properly, a reload (using RR or WR) is required 
after the count direction is switched. 

The Output Enable control bit (7) determines the function- 
ality of the Output Enable pin, G. When the bit is low, G func- 
tions asynchronously. When set high, G functions synchro- 
nously and must meet the specified setup and hold times to 
the Clock K. 

The Control Register will also be preloaded. When the 
instruction 0010 (LDCONT) is in the Instruction Register and 
the controller Is in the Capture-DR stale the above preload 
values (all zeroes) will be loaded into the Control Register. All 
zeroes will also be loaded in the Control Register at power-up. 



While new values are shifted in from TDI In the Shift-DR 
state, all zeroes will be output on TDO for the first eight bits. 

LDRREG, LDWREG, AND LDBREG TAP INSTRUCTIONS 

There are three instructions that may be used to load the 16 
bit address reload registers: LDRREG (Load Read Address 
Reload Register), LDWREG (Load Write Address Reload 
Register), and LDBREG (Load both Address Reload Regis- 
ters, Write followed by Read). Figure 2 illustrates how the Re- 
load registers are placed between TDI and TDO. Tables 7, 8, 
and 9 describe each register. These instructions would be 
used only if the user needed to load the Reload Registers with 
a non-zero value. If the Address Counters are to always be re- 
set to zeroes (or all 1 s if counting down) then only the Control 
Register need be loaded to affect a reset of the counters. 

The TAP controller has been set up to make it easier for the 
user to serially load the Reload Registers. When the TAP con- 
troller is clocked Into the Capture-IR state (see state diagram) 
the instruction for loading both registers (0101) will be pre- 
loaded into the shift register. This allows the user to go directly 
to the Update-IR instead of having to serially shift this instruc- 
tion in through the TDI port. Once the load instruction has been 
entered the user can then clock over to the Capture-DR state 
where the value for the reload register(s) is serially loaded 
(see Figure 2). 

RDCOUNT TAP INSTRUCTION 

The RDCOUNT scan register is accessible after the 
RDCOUNT instruction is loaded Into the TAP instruction regis- 
ter in the Shift-IR state and the TAP controller Is then moved 
to the Shift-DR state. This scan register can then be used to 
shift out the values of the Read and Write Address Counters 
The RDCOUNT scan-register Is a sample only register and 
can not be used to load values Into the counters. See Table 4. 

EZWRITE TAP INSTRUCTION AND SCAN PATH 

The EZWRITE TAP instruction Is provided to allow the user 
to more easily and quickly write a large number of bytes to the 
device serially through the TDI port. EZWRITE shortens the 
scan path for a serial write to just the 8 bit Data in register (see 
Table 5). 

The most likely use of this Instruction Is as follows: the user 
would first load the Control Register using the LDCONT 
instruction. This would Initialize the Expand ID bits and the 
Write Counter. The Write Reload Register will need to be 



Table 3. Control Register Bit Description 



Bit 
No. 


Power Up and 
Preload State 


Function 


0-2 


000 


Expand ID bits for comparison with the upper 3 bits of the Read and Write Address counters 


3 





Reload Control of Write Address Counter (0 = clear counter, 1 = reload) 


4 





Up/Down count bit for Write Address Counter (0 = count up, 1 = count down) 


5 





Reload Control of Read Address Counter (0 = clear counter, 1 = reload) 


6 





Up/Down count bit for Read Address Counter (0 = count up, 1 = count down) 


7 





G Control (0 = asynchronous, 1 = synchronous) 
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loaded using the LDWREG instruction if a non-zero starting 
address is desired. If 0000 was the first desired count, setting 
up the Control Register to "clear" the Write counter is all that 
is required ( Bit 3 set to zero). A reload cycle using SAMPLE/ 
PRELOAD (WR preloaded low) and INTEST would also have 
to be run in order to initialize the counter. While still in the 
INTEST instruction at the Shift-DR state, the proper values of 
WE and WR would then need to b e pre loaded for proper op- 
eration of EZWRITE (WE high and WR high). After all this ini- 
tializing is done, the EZWRITE instruction would be loaded 
intotheTAP instruction register in the Shift-IR state. When the 
TAP controller is then moved to the Shift-DR state the EZWRI- 
TE scan path would be inserted between TDI and TDO. This 
scan path is composed of the 8 bit Data In register (see Table 
5). The 8 bits to be written into the first address would be 
scanned in (sampled values from the Data In pins would be 
streaming out of TDO at the same time), then the TAP control- 
ler would be moved to the Run-Test/ldle state where one cycle 
of TCK would write the 8 bits into the address and increment 
the counter. The TAP controller would then move back to the 
Shift-DR state so that the next byte to be written can be serially 
loaded and the process would be repeated until all desired 
bytes were written. During EZWRITE the GO - 07 pins will be 
in a High-Z state. 

EZREAD TAP INSTRUCTION AND SCAN PATH 

The EZREAD TAP instruction is provided to allow the user 
to more easily and quickly read a large number of bytes from 
the device serially through the TDO port. EZREAD shortens 
the scan path for a serial read to just the 8 bit Data Out register 
(see Table 6). 

To serially read the device the following would occur: initial- 
ization would be much like EZWRITE except that the Read Ad- 
dress Counter should be reladed with the count BEFORE the 
first one desired. So, if the first read needed to be address 
0000 (and the counter is counting up), the Read Reload Regis- 
ter would have to be preloaded with FFFF using the LDRREG 
instruction. Again, SAMPLE/PRELOAD and INTEST instruc- 
tions would need to be run to perform a reload cycle followed 



by another Boundary-scan that set RE and RR high in antici- 
pation of the EZREAD instruction. Also, WE should be set low 
to prevent any unintended writes while reading. After this ini- 
tializing, the EZREAD instruction would be loaded into the 
TAP instruction register in the Shift-IR state. The TAP control- 
ler would move to the Run-Test/Idle state where one cycle of 
TCK would increment the counter, read the 8 bits from that ad- 
dress, and load them into the Data Output register. The TAP 
controller would then move to the Shift-DR state and the EZ- 
READ scan path would be inserted between TDI and TDO. 
This scan path is composed of the 8 bit Data Out register (see 
Table 6). In the Shift-DR state the Data Out register would be 
serially scanned out of the TDO port. This sequence through 
the TAP state machine would then be repeated until all desired 
bytes were read. EZREAD keeps the QO - 07 pins active (if 
G is preloaded low) to allow parallel reading of the data out if 
desired. 

EZREADZ TAP INSTRUCTION AND SCAN PATH 

The EZREADZ TAP instruction behaves exactly like the 
EZREAD instruction except that the all outputs are held in a 
High-Z mode once the instruction is loaded. 

DISABLING THE TEST ACCESS PORT AND 
BOUNDARY SCAN 

It is possible to use this device without utilizing the four pins 
used for the IEEE 1149.1 Test Access Port. To circuit disable 
the TAP controller without interfering with normal operation of 
the device TCK must be tied to Vss to preclude midlevel in- 
puts. Although TDI and TMS is designed in such a way that an 
undriven input will produce a response identical to the appli- 
cation of a logic 1 , it is still advisable to tie these inputs to Vdd 
through a 1 k resistor. TDO should remain unconnected. 

With the four Test Access Port pins disabled, the device can 
only be used in its default power-up state. At power up, the de- 
vice is config ured to count up starting at address 0, the reload 
pins (RR and WR) will clear the counters, the Expand ID bits 
are set to 000, and the Output Enable pin (G) is configured as 
an asynchronous input. 
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Table 4. RDCOUNT Scan Register Bit Definitions 



Table 5. EZWRITE Scan Path Bit Definitions 



Bit 
Number 


Bit/Pin 
Name* 


Bit/Pin 
Type 





RACO 


Input 


1 


RAC1 


Input 


2 


RAC2 


Input 


3 


RAC3 


Input 


4 


RAC4 


Input 


5 


RAC5 


Input 


6 


RAC6 


Input 


7 


RAC7 


Input 


8 


RAC8 


Input 


9 


RAC9 


Input 


10 


RAC10 


Input 


11 


RAC11 


Input 


12 


RAC12 


Input 


13 


RAC13# 


Input 


14 


RAC14# 


Input 


15 


RAC15# 


Input 


16 


WACO 


Input 


17 


WAC1 


Input 


18 


WAC2 


Input 


19 


WAC3 


Input 


20 


WAC4 


Input 


21 


WAC5 


Input 


22 


WAC6 


Input 


23 


WAC7 


Input 


24 


WAC8 


Input 


25 


WAC9 


Input 


26 


WAC10 


Input 


27 


WAC11 


Input 


28 


WAC12 


Input 


29 


WAC13# 


Input 


30 


WAC14# 


Input 


31 


WAC15# 


Input 



* RAC = Read Address Counter 
WAC = Write Address Counter 

# These register bits are compared to the three 
Expand ID bits in the Control Register. (EXO - 2). 
Only when there is a match is the read or write 
allowed to occur. 

NOTE: Bit closest to TDO. 



Bit 
Number 


Pin 
Name 


Pin 
Type 





D7 


Input 


1 


D6 


Input 


2 


D5 


Input 


3 


D4 


Input 


4 


D3 


Input 


5 


D2 


Input 


6 


D1 


Input 


7 


DO 


Input 


Table 6. EZREAD and EZREADZ Scan 
Path Bit Definitions 


Bit 
Number 


Bit/Pin 
Name 


Bit/Pin 
Type 





QO 


Output 


1 


01 


Output 


2 


02 


Output 


3 


Q3 


Output 


4 


04 


Output 


5 


05 


Output 


6 


06 


Output 


7 


07 


Output 


Table 7. LDRREG Scan Path Bit Definitions 


Bit 
Number 


BiVPin 
Name* 


Bit/Pin 
Type 





RRRO 


Register bit 


1 


RRR1 


Register bit 


2 


RRR2 


Register bit 


3 


RRR3 


Register bit 


4 


RRR4 


Register bit 


5 


RRR5 


Register bit 


6 


RRR6 


Register bit 


7 


RRR7 


Register bit 


8 


RRR8 


Register bit 


9 


RRR9 


Register bit 


10 


RRR10 


Register bit 


11 


RRR11 


Register bit 


12 


RRR12 


Register bit 


13 


RRR13 


Register bit 


14 


RRR14 


Register bit 


15 


RRR15 


Register bit 



RRR = Read Reload Register 
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Table 8. LDBREG Scan Path Bit Definitions 



Table 9. LDWREG Scan Path Bit Definitions 



1 



Bit 
Number 


Bit/Pin 
Name* 


Bit/Pin 
Type 





RRRO 


Register bit 


1 


RRR1 


Register bit 


2 


RRR2 


Register bit 


3 


RRR3 


Register bit 


4 


RRR4 


Register bit 


5 


RRR5 


Register bit 


6 


RRR6 


Register bit 


7 


RRR7 


Register bit 


8 


RRR8 


Register bit 


9 


RRR9 


Register bit 


10 


RRR10 


Register bit 


11 


RRR11 


Register bit 


12 


RRR12 


Register bit 


13 


RRR13 


Register bit 


14 


RRR14 


Register bit 


15 


RRR15 


Register bit 


16 


WRRO 


Register bit 


17 


WRR1 


Register bit 


18 


WRR2 


Register bit 


19 


WRR3 


Register bit 


20 


WRR4 


Register bit 


21 


WRR5 


Register bit 


22 


WRR6 


Register bit 


23 


WRR7 


Register bit 


24 


WRR8 


Register bit 


25 


WRR9 


Register bit 


26 


WRR10 


Register bit 


27 


WRR11 


Register bit 


28 


WRR12 


Register bit 


29 


WRR13 


Register bit 


30 


WRR14 


Register bit 


31 


WRR15 


Register bit 



Bit 
Number 


Bit/Pin 
Name* 


Bit/Pin 
Type 





WRRO 


Register bit 


1 


WRR1 


Register bit 


2 


WRR2 


Register bit 


3 


WRR3 


Register bit 


4 


WRR4 


Register bit 


5 


WRR5 


Register bit 


6 


WRR6 


Register bit 


7 


WRR7 


Register bit 


8 


WRR8 


Register bit 


9 


WRR9 


Register bit 


10 


WRR10 


Register bit 


11 


WRR11 


Register bit 


12 


WRR12 


Register bit 


13 


WRR13 


Register bit 


14 


WRR14 


Register bit 


15 


WRR15 


Register bit 


* WRR = Write Reload Register 
Table 10. LDCONT Scan Path Bit Definitions 


Bit 
Number 


Bit/Pin 
Name 


Bitrt>in 
Type 





EXO 


Register bit 


1 


EX1 


Register bit 


2 


EX2 


Register bit 


3 


WCC 


Register bit 


4 


UDW 


Register bit 


5 


RCC 


Register bit 


6 


UDR 


Register bit 


7 


GCONT 


Register bit 



* RRR = Read Reload Register 
WRR = Write Reload Register 
NOTE: Bit number zero Is closest to TDO. 
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LDRREGl ILDBREG 



EGl ILD 



TDI II — *■ 



WRITE RELOAD REGISTER 



(MSB) I (LSB) 

SHIFT CONTROL 



READ RELOAD REGISTER 



LDRREGl iLDBREG 



LDWREG 

LDCONT 



(MSB) 



(LSB) 



SHIFT CONTROL 



CONTROL REGISTER 



rtil 



■TOO 



(MSB) 



(LSB) 



SHIFT CONTROL 



THE LEFT MOST CONTROL SIGNAL ENTERING THE MUX FROM THE T0P(1) SELECTS THE UPPER MOST INPUT 
ON THE LEFT SIDE OF THE MUX(A). THE RIGHT MOST CONTROL SIGNAL SELECTS THE BOTTOM MOST INPUT 



Figure 3. Register Load Paths 



TDI- 



WRITE ADD. COUNTER 
MSB LSB 




READ ADD. COUNTER 
MSB LSB 





- WE -T[*- 



n 



A HD0-D7h^WRRHWRF 
B 



(h\gh-i, BYPASS,\ 

Vs ^ CLAMP y 
-^ EZWRITE \ 

> 



E2READ 



SAMPLE/PRELOAD, 
EXTEST, INTEST 



^ rdcountV 



- Q7-Q0 



"f-dHMHJi 



RR - RRF 



BYPASS REG 




•TDO 



THE LEFT MOST CONTROL SIGNAL ENTERING THE MUX FROM THE T0P(1) SELECTS THE UPPER MOST INPUT 
ON THE LEFT SIDE OF THE MUX(A). THE RIGHT MOST CONTROL SIGNAL SELECTS THE BOHOM MOST INPUT 



Figure 4. Boundary Scan Patlis 
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Motorola Memory Prefix 
Part Number 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 62Y308 J 



t 



Speed (15-5 = 15 ns, 17 = 17 ns) 
Package (J = SOJ) 



Full Part Numbers — MCM62Y308J15-5 MCM62Y308J17 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

8K X 16 Bit Synchronous Cache Tag 

With Comparator 

The MCM62T316 is a 131,072 bit synchronous static random access memory 
organized as 8,192 words of 16 bits, fabricated using IVIotorola's double-metal, double- 
poly, 0.65 |im CMOS process. Each word contains a 15-bit address tag and a valid bit. 

The MC(^62T31 6 compares the specified RAM address tag with the current 
input data. The result is either an active high MATCH level for a valid cache hit, 
or an active low level for a cache miss. The valid bit of the address tag must be 
set for a valid cache hit. The entire tag memory can be invalidated by holding the 
INVAL pin low for four consecutive cycles. 

The MCM62T316 is available in a 44 pin PLCC package. 

8K X 16 Fast Access Static Memory Array 
Single 5 V ± 10% Power Supply 
Fast Match Access Time: 12 ns Max 
Fast Clock Cycle Time: 20 ns Max 
Registered Address, Data, and Control Inputs 
Valid Bit on Each Word to Qualify a Valid Hit 
Four Cycles to Invalidate the Entire Tag Memory 
Cascadable to Two Cache Tags with No External Logic 
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FN PACKAGE 

44-LEAD PLCC 

CASE 777 



PIN ASSIGNMENT 



6 5 4 3 2 1 44 43 42 41 40 



Pin Assignment 
to be Determined 



39 

38 

37 

36 

35 

34 D 

33 

32 

31 

30 

29 



18 19 20 21 22 23 24 25 26 27 28 

l_ll_]LJLJLJI_ll_ll_IL_ll_JLJ 



E 



PIN NAMES 

AO - A12 Tag Address Inputs 

K^ Clock Input 

TS Tag Select Input 

W Tag Write Enable Input 

VALID Valid Bit Input/Output 

INVAL Tag Invalidate Input 

MATCH Cache Match Output 

G Output Enable Input 

CSO, CST, 082 Chip Select Input 

DQ0-DQ14 Data Input/Outputs 

Vcc +5V Power Supply 

Vss Ground 

All power supply and ground pins must be 
connected for proper operation of the 
device. 



This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



32K X 9 Bit BurstRAM™ 
Synchronous Static RAIVI 

With Burst Counter and Self-Timed Write 

The MCM62486A is a 294,912 bit synctironous static random access memory 
designed to provide a burstable, high-performance, secondary cache for the i486 
and Pentium™ microprocessors. It is organized as 32,768 words of 9 bits, fabricated 
with Motorola's high-performance silicon-gate CMOS technology. The device inte- 
grates input registers, a 2-bit counter, high speed SRAM, and high drive capability 
outputs onto a single monolithic circuit for reduced parts count implementation of 
cache data RAM applications. Synchronous design allows precise cycle control with 
the use of an external clock (K). CMOS circuitry reduces the overall power con- 
sumption of the integrated functions for greater reliability. 

Addresses (AO - A14), data inputs (DO - D8), and all control signals except 
output enable (G) are clock (K) controlled through positive-edge-triggered 
noninverting registers. 

Bursts can be initiate d with e ither address status processor (ADSP) or address 
status cache controller (ADSC) input pins. Subsequent burst addresses can be 
generated internally by the MCM62486A (burst sequence imitate s that of the 
i486 and Pentium) and controlled by the burst address advance (ADV) input pin. 
The following pages provide more detailed information on burst controls. 

Write cycles are internally self-timed and are initiated by the rising edge of the 
clock (K) input. This feature eliminates complex off-chip write pulse generation 
and provides increased flexibility for incoming signals. 

The MCM62486A will be available in a 44-pin plastic leaded chip carrier 
(PLCC). Multiple power and ground pins have been utilized to minimize effects 
induced by output noise. Separate power and ground pins have been employed 
for DQO - DQ8 to allow user-controlled output levels of 5 volts or 3.3 volts. 

Single 5 V ± 10% Power Supply 

Choice of 5 V or 3.3 V ± 10% Power Supplies for Output Level Compatibility 

Fast Access Times: 11/12/14/19/24 ns Max and Cycle Times: 15/20/25/30 ns Min 

Internal Input Registers (Address, Data, Control) 

Internally Self-Timed Write Cycle 

ADSP, ADSC, and ADV Burst Control Pins 

Asynchronous Output Enable Controlled Three-State Outputs 

Common Data Inputs and Data Outputs 

High Output Drive Capability: 85 pF per I/O 

High Board Density PLCC Package 

Fully TTL-Compatible 

Active High and Low Chip Select Inputs for Easy Depth Expansion 
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FN PACKAGE 

44-LEAD PLCC 

CASE 777 



PIN ASSIGNMENT 



> C/3 C/3 

o Q Q Q 



O h^ CO o> ^- 



y 6 5 4 3 2 1 44 43 42 41 40 

A2 [ 7 . 39 

A3 C 8 38 

A4 [ 9 37 

A5C 10 36 

A6C 11 35 

Vss C 12 34 

DQOC 13 33 

DQ1 C 14 32 

VsSQ C 15 31 

VccqC 16 30 

DQ2 [ 17 29 

18 19 20 21 22 23 24 25 26 27 28 



] All 
] A12 
] A13 
] A14 

] Vss 

] DQ7 

DQ6 

] VsSQ 

^ VcCQ 

DQ5 

DQ4 



J5 O CO 15 O cOirrj o I-.- oo o 
O CO 05 !=■ O CO"^ CO Ico O CO 



PIN NAMES 

A0-A14 Address Inputs 

K^ Clock 

W Write Enable 

G .^^ Output Enable 

SO, S I Chip Selects 

ADV Burst Address Advance 

ADSP, ADSC Address Status 

DQO - DQB Data Input/Output 

Vcc + 5V Power Supply 

VccQ Output Buffer Power Supply 

Vss Ground 

VssQ Output Buffer Ground 

All power supply and ground pins must 
be connected for proper operation of 
the device. Vcc - ^CCO ^t ^11 times 
including power up. 



E 



BurstRAM is a trademark of Motorola, Inc. 
i486 and Pentium are trademarks of Intel Corp. 
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BLOCK DIAGRAM (See Note) 



ADV 



BURST LOGIC 

INTERNAL 
x^ s,.^ A'O ADDRESS 



1 




NOTE: All registers are positive -edge triggered. The ADSC or ADSP signals control the duration of the burst^and t he star t of the 
next burst. When ADSP is sampled low, any on going b urst is interrupted an d a rea d (independent of W and ADSC) is per- 
formed using the new external address. When ADSC is sampled low (and ADSP is sampled high), any ongoing burst is 
interrupted and a read or write (dependent on W) is performed using the new exte rnal a ddress. Chip selects (SO, ST) are 
sampl ed on ly when a new base address is loaded. After the first cycle of the burst, ADV contro ls subsequent burst cycles. 
When ADV is sampled low, the internal address is advanced prior to the operation. When ADV is sampled high, the internal 
address is not advanced, thus inserting a wait state into the burst sequence accesses. Upon completion of a burst, the 
address will wrap around to its initial state. See BURST SEQUENCE TABLE. 



BURST SEQUENCE TABLE (See Note) 
External Address 
1st Burst Address 
2nd Burst Address 
3rd Burst Address 

NOTE: The burst wraps around to Its Initial state upon completion. 



A14-A2 


A1 


AO 


A14-A2 


A1 


AO 


A14-A2 


AT 


AO 


A14-A2 


AT 


AO 
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SYNCHRONOUS TRUTH TABLE (See Notes 1, 2, 3, and 4) 



s 


ADSP 


ADSC 


ADV 


w 


K 


Address Used 


Operation 


F 


L 


X 


X 


X 


L-H 


N/A 


Deselected 


F 


X 


L 


X 


X 


L-H 


N/A 


Deselected 


T 


L 


X 


X 


X 


L-H 


External Address 


Read Cycle, Begin Burst 


T 


H 


L 


X 


L 


L-H 


External Address 


Write Cycle, Begin Burst 


T 


H 


L 


X 


H 


L-H 


External Address 


Read Cycle, Begin Burst 


X 


H 


H 


L 


L 


L-H 


Next Address 


Write Cycle, Continue Burst 


X 


H 


H 


L 


H 


L-H 


Next Address 


Read Cycle, Continue Burst 


X 


H 


H 


H 


L 


L-H 


Current Address 


Write Cycle,' Suspend Burst 


X 


H 


H 


H 


H 


L-H 


Current Address 


Read Cycle, Suspend Burst 



NOTES: 

1 . X means Don't Care. 

2. All inputs except G must meet setup and hold times for the low-to-high transition of clock (K). 

3. S represents SO and SI . T implies SI = L and SO = H; F implies S1 = H or SO = L. 

4. Wait states are inserted by suspending burst. 



ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 



Operation 


G 


I/O Status 


Read 


L 


Data Out (DQ0-DQ8) 


Read 


H 


High-Z 


Write 


X 


High-Z — Data In (DQO - DQ8) 


Deselected 


X 


High-Z 



NOTES: 

1 . X means Don't Care. 

2. For a write operation following a read operation, G must be high before the input data 
required setup time and held high through the input data hold time. 



ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = 0) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


vcc 


-0.5 to 7.0 


V 


Output Power Supply Voltage 


VCCQ 


-0.5 to Vcc 


V 


Voltage Relative to Vss 


Vin.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current (per I/O) 


'out 


±20 


mA 


Power Dissipation 


pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature 


Tstg 


-55 to +125 


°C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



D 



This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields; however, it is ad- 
vised that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, VccQ = 5.0 V or 3.3 V ± 1 0%, Ta = to + 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss == V) 



Parameter 


Symbol 


MIn 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.5 


V 


Output Buffer Supply Voltage 
(5.0 V TTL Compatible) 
(3.3 V 50 n Compatible) 


VcCQ 


4.5 
3.0 


5.5 
3.6 


V 


Input High Voltage 


VjH 


2.2 


Vcc + 0-3 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



* V|L (min) = - 3.0 V ac (pulse width ^ 20 ns) 



DC CHARACTERISTICS 



] 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


l|kg(l) 


- 


+ 1.0 


HA 


Output Leakage Current (G, ST = V|h, SO = V|l, Vqui = to Vccq) 


llkg(O) 


— 


+ 1.0 


HA 


AC Supply Current (G, ST = V|l, SO = V|h, All Inputs = V|l = 0.0 V and V|h s 3.0 V, 
lout = mA, Cycle Time > tKHKH min) 


'CCA 


— 


175 


mA 


Standby Current (ST = Vm, SO = V|l, All Inputs = V|l and V|h, Cycle Time > 
tKHKH min) 


ISB1 


— 


40 


mA 


CMOS Standby Current (ST s Vcc - 0.2 V, SO s 0.2 V, All Inputs s Vcc - 0.2 V 
or ^ 0.2 V, Cycle Time ^ tKHKH min) 


ISB2 


— 


30 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


V 



NOTE: Good decoupling of the local power supply should always be used. DC characteristics are guaranteed for all possible i486 bus cycles. 



CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V. Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DOO - DOS) 


C|n 


2 


3 


PF 


Input/Output Capacitance (DOO - DOB) 


C|/0 


7 


8 


PF 
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MOTOROLA FAST SRAM DATA 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc. VCCQ = 5.0 V ± 5%, Ta = to + 70°C, for device MCM62486A-11) 
(Vcc = 5.0 V ± 1 0%, VccQ = 5.0 V or 3.3 V ± 10%, Ta = to + 70°C, for all other devices) 



Input Timing Measurement Reference Level 1.5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

READ/WRITE CYCLE TIMING (See Notes 1, 2, and 3) 



Output Timing Reference Level 1 .5 V 

Output Load Figure 1A Unless Otherwise Noted 



Parameter 


Symbol 


62486A-11 


62486A-12 


62486A-14 


62486A-19 


62486A-24 


Unit 


Notes 


Std 


Alt 


MIn 


Max 


Min 


Max 


MIn 


Max 


Min 


Max 


MIn 


Max 


Cycle Time 


tKHKH 


tCYC 


15 


- 


20 


- 


20 


- 


25 


- 


30 


- 


ns 




Clocl< Access Time 


•khqv 


<CD 


- 


11 


- 


12 


- 


14 


- 


19 


- 


24 


ns 


4 


Output Enable Access 


tQLQV 


tOE 


- 


5 


- 


5 


- 


6 


- 


7 


- 


7 


ns 




Clock High to Output Active 


•khqxi 


tDC1 


6 


— 


6 


- 


6 


- 


6 


- 


6 


- 


ns 




Clock High to Q Change 


*KHQX2 


tDC2 


3 


— 


3 


- 


4 


— 


4 


- 


4 


- 


ns 




Output Enable to Q Active 


tQLQX 


tOLZ 





- 





- 





- 





- 





- 


ns 




Output Disable to Q High-Z 


tQHQZ 


tOHZ 


- 


6 


- 


6 


- 


6 


- 


7 


- 


7 


ns 


5 


Clock High to Q High-Z 


tKHQZ 


tcz 


- 


6 


- 


6 


- 


6 


- 


6 


- 


6 


ns 




Clock High Pulse Width 


tKHKL 


tCH 


5.5 


- 


7 


- 


8 


- 


6 


- 


6 


- 


ns 




Clock Low Pulse Width 


tKLKH 


tCL 


5.5 


- 


7 


— 


8 


— 


6 


— 


6 


— 


ns 




Setup Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Select 


tAVKH 
tADSVKH 
tDVKH 
tWVKH 
tADVVKH 
tSOVKH 
tSIVKH 


tAS 

tss 
Ids 
tws 


2 




2 




3 




3 




3 




ns 


6 


Hold Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Select 


♦khax 

iKHADSX 
tKHDX 
tKHWX 

tKHADVX 
tKHSOX 
tKHSIX 


tAH 
tSH 
tDH 
tWH 


2 




2 




2 




2 




2 




ns 


6 



NOTES: _ _ 

1 . A read cycle is defined by W high or ADSP low for the setup and hold times. A write cycle is defined by W low and ADSP high for the setup 
and hold times. 

2. All read and write cycle_^mings are referenced from K or G. 

3. G is a don't care when W is sampled low. 

4. The MCM62486A-19 and MCM62486A-24 will meet all 33 MHz specifications, even when K is running at 66 MHz. 

5. Transition is measured ± 500 mV from steady-state voltage with load of Figure IB. This parameter is sampled and not 100% tested. At any 
given voltage and temperature, Ikhqz max is less than tKHQXI min for a given device and from device to device. 

6. This is a sy nchronous device. All addresses must meet the specified setup and hold times for ALL rising edges of clock (K) whenever ADSP 
and ADSC are low and the chip is selected. All other synchronous inputs must meet the specified setup and hold times for ALL rising edges 
of K when the chip is selected.Chip select must be true (SI low and SO high) at each rising edge of clock for the device (when ADSP or ADSC 
is low) to remain enabled. Timings for SI and SO are similar. 



AC TEST LOADS 



+ 5V 



OUTPUT ^-{T 

I 



Rl = 50 n 



J_ Zo=50" -Jr 



OUTPUT - 



255 n 



Vl=1.5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A Figure 1B 

NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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READ CYCLES 



tKHADSX- 




tADSVKH- 



tKHKL- 



ix/ w \xy 



tADSVKH- 



.wcyy wyymr^^ m 



ADDRESS 



lAVKH 

xxxx 




■tKHAX 



\xy \xy \xy w \xy \x/ xx)^ 



■tKHADSX 



w \x/ \xx xxy \x/ xxy \x/ 



Mxxxx) r^o(xxx xxxyxxxyxyxxxyxxxyxxxxyyxyyyxyxxxxyyx 



tWVKH- 



^ xxxxxxxxxxxx vxx yyy 

- tKHSIX 



-tKHWX 



w \x/ xxy xxy xxy \xx w 



tsiVKH- 

(so=vfH) XXXXXXa 



irnxxxx xyyyxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxy 



tADWKH- 



.ov xxxxxxxxxxxy xxxxxxxi 



\ 



tGLQX" 



DATA OUT 



tKHQV 
f— tGLQV 



i V 



tGHQZ 



tKHQX2- 



•khadvx 



m /^ r ^^ /A /A ^ /yy^y^ 



•tKHQV 



(ADV SUSPENDS BURST) 



(BURST WRAPS AROUND 
TO ITS INITIAL STATE) 



^ 



tKHQZ- 



( (-K Q1(A1) ) | ( ( ( Q1(A2) J0( 02(A2) XX °3(^^> XX °^'^' XX °^'^' XX °^'^' XX Q3(A2)) - 



SINGLEREAD ►!<- 



BURST READ- 



NOTE: Q1 (A2) represents the first output data from the base address A2; Q2(A2) represents the next output data in the burst sequence with A2 as the base address. 



WRITE CYCLES 




-^"1X1 



fir^a 



tADSVKH- 



ix/ w w yx/ \x/ \x/ \x/ 



-tKHADSX 



ADSC EXTENDS BURST • 



^y/ vxxxxxxy vxxxxxxy w vxy vxy w \ x\^ /^ 



tAVKH 



■k 



■tKHAX 



\xy ^ 



»- mxxx) nn^mm)r ^xxxxxxxxxxxxxxxxxxxxxx xxw ^xxxxxxxxxx 



W IS IGNORED FOR FIRST CYCLE WHEN ADSP INITIATES BURST 



IWVKH- 



xy xxxxxxx mmk /^ xxx /)?x /x\ xxx xxi 



_ SO V^A 
(S1=V|L) AA/ 



-tKHSOX 



■tKHWX 

iXk_ 



xxxxxxx xxxxxxxxxxxxxxxxxxxxxxxxxxxy vx xxxxxxxxx 



lADWKH ■ 



m Tx xxxxxxy xxxyyyxy vxx /^ - ^ xxx xmxM 



ADV SUSPENDS BURST- 



-tKHADVX 



m^ 



I 



DATA IN 



xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 



tQVKH- 



- ( Di(Ai) xxxxxxx p^'^) XX p^(^) XX p^(^) XX p'^'^) XX p^(^) XX p^'^3) XX p^(^) XX Dst^^rx 



-tKHDX 



DATA OUT /\)\ Qn-1(A0) XX°" *^°V 



IGHQZ 



BURST READ —*+< SINGLE WRITE >+*- 



BURST WRITE 



-»+< EXTENDED BURST WRITE ► 



COMBINATION READ/WRITE CYCLE 



tADSVKH ■ 



ADSP 



^m. 



tAVKH- 



•tKHADSX 



tKHKL- 



-tKHKH- 



V^^J^V^^^^l^^A_A^^r^^^V 



r)(r-^ ^ /w 



-tKHAX 



■iKLKH 



"m w 



\xx/ \xx/ 



™- «xxxxxxr ^n^x xxxxyx)» r^n(xxmxx)^r^^ (mmyyxyyxxxxyyyy 



tWVKH- 



^ yyyyyyyyyyyyyy x yyyyyyy^ 



tADVKH- 



ADV 



yyyyyyyyyyyyyyyyyyyyyyyyyy^ 



tKHQV- 



DATAIN 



DATA OUT 



tKHQXr 



/ 



tDVKH- 



■tKHWX 



lyyyyyyy / 



-tKHADVX 



^yyyyyyyy 



\ 



( D1(A2) ) 



-tKHDX 



( <-K °^'^^) ) 



-tGHQZ 



tGLQX" 



-tGLQV 



-tKHQ2 



( (-^ Qi(A3) ^x °^t^3) XX °^(^^) XX^ 



READ- 



- WRITE ■ 



BURST READ 



APPLICATION EXAMPLE 



DATA 
ADDRESS 

i486 

CLK 

ADS 
CONTROL 














DATA BUS 
















> 
> 




ADDRESS BUS 












/ 

/ 


/ 


/'36 




CLOCK 














1 






1 


1 




J 












1 








II 












ADDR 
K 

CACHE 
CONTROL LOGIC 






ADDR DATA 
K 

ADSC 

MCM62486A 
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128K BYTE BURSTABLE, SECONDARY CACHE USING 
4 MCM62486AFN24S WITH A 33 MHz i486 



Motorola Memory Prefix 
Part Number 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 



62486A X 



Speed (11 = 11 ns, 12= 12 ns, 14 = 14 ns, 19= 19 ns, 
24 = 24 ns) 

Package (FN = PLCC) 



Full Part Numbers — MCM62486AFN11 MCM62486AFN12 MCM62486AFN14 MCM62486AFN19 MCM62486AFN24 
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1 



MOTOROLA 
SEMICONDUCTOR 

TECHNICAL DATA 



Advance Information 



MCM62486B 



32K X 9 Bit BurstRAM™ 
Synchronous Static RAIVI 

With Burst Counter and Self-Timed Write 

The MCM62486B is a 294,912 bit synciironous static random access memory 
designed to provide a burstable, high-performance, secondary cache for the i486 
and Pentium™ microprocessors. It is organized as 32,768 words of 9 bits, fabricated 
with Motorola's high-performance silicon-gate CIVIOS technology. The device inte- 
grates input registers, a 2-bit counter, high speed SRAIVI, and high drive capability 
outputs onto a single monolithic circuit for reduced parts count implementation of 
cache data RAM applications. Synchronous design allows precise cycle control with 
the use of an external cIocl< (K). CMOS circuitry reduces the overall power con- 
sumption of the integrated functions for greater reliability. 

Addresses (AO - A14), data inputs (DO - D8), and all control signals except 
output enable (G) are clock (K) controlled through positive-edge-triggered 
noninverting registers. 

Bursts can be initiate d with e ither address status processor (ADSP) or address 
status cache controller (ADSC) input pins. Subsequent burst addresses can be 
generated internally by the MCM62486B (burst sequence imitate s tha t of the 
i486 and Pentium) and controlled by the burst address advance (ADV) input pin. 
The following pages provide more detailed information on burst controls. 

Write cycles are internally self-timed and are initiated by the rising edge of the 
clock (K) input. This feature eliminates complex off-chip write pulse generation 
and provides increased flexibility for incoming signals. 

The MCM62486B will be available in a 44-pin plastic leaded chip carrier 
(PLCC). Multiple power and ground pins have been utilized to minimize effects 
induced by output noise. Separate power and ground pins have been employed 
for DQO - DQ8 to allow user-controlled output levels of 5 volts or 3.3 volts. 

Single 5 V ± 10% Power Supply 

Choice of 5 V or 3.3 V ± 10% Power Supplies for Output Level Compatibility 

Fast Access Times: 11/12/14/19/24 ns Max and Cycle Times: 15/20/25/30 ns Min 

Internal Input Registers (Address, Data, Control) 

Internally Self-Timed Write Cycle 

ADSP, ADSC, and ADV Burst Control Pins 

Asynchronous Output Enable Controlled Three-State Outputs 

Common Data Inputs and Data Outputs 

High Output Drive Capability: 85 pF per I/O 

High Board Density PLCC Package 

Fully TTL-Compatible 

Active High and Low Chip Select Inputs for Easy Depth Expansion 




FN PACKAGE 

44-LEAD PLCC 

CASE 777 



PIN ASSIGNMENT 



> "5 
< <l< l<l 



T- o Q Q 



Q O h- CO en ^ 

t— 1 1— If— I r— I [— I [— 1 1— 1 



A2C 
A3[ 
A4[ 
A5[ 
A6[ 

VssC 

DQO[ 
DQ1 [ 

vssq[ 
vccq[ 



DQ2 [ 17 



6 5 4 3 2 1 44 43 42 41 40 



18 19 20 21 22 23 24 25 26 27 28 
L-J l-J 1—1 l_l L 
53 O CO 15 

Q CO > 



39 ] All 

38 ] A12 

37 ] A13 

36 ] A14 

35 ] Vss 

34 ] DQ7 

33 ] DQ6 

32 ] VsSQ 

31 ] VcCQ 

30 ] DQ5 

29 ] DQ4 



O co'" CO Icoo CO 
> > Q CO 



PIN NAMES 

AO - A14 Address Inputs 

K_ Clock 

W Write Enable 

G .^^ Output Enable 

SO, S 1 Chip Selects 

ADV Burst Address Advance 

ADSP, ADSC Address Status 

DQO - DQ8 Data Input/Output 

Vcc + 5V Power Supply 

VcCQ Output Buffer Power Supply 

Vss Ground 

VssQ Output Buffer Ground 

All power supply and ground pins must 
be connected for proper operation of 
the device. Vqq > VccQ at a'l times 
including power up. 



BurstRAM is a trademark of Motorola, Inc. 
i486 and Pentium are trademarks of Intel Corp. 

This document contains information on a new product. Specifications and information herein are subject to cliange without notice. 
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BLOCK DIAGRAM (See Note) 



ADV 



ADSC 
ADSP 



A0-A14 




ADDRESS 
REGISTER 



Xy 



WRITE 
REGISTER 



G 
DQ0-DQ8 



o 




BURST LOGIC 

INTERNAL 
vv AO' ADDRESS 



:^E>^' 



4^ 



A1-A0 / 



A2-A14 



ENABLE 
REGISTER 



D 



■7^ 




NOTE: All registers are positive -edge triggered. The ADSC or ADSP signals control the duration of the burst_and t he star t of the 
next burst. When ADSP is sampled low, any ongoing burst is interrupted and a read (independent of W and ADSC) is per- 
formed using the new external address. WhenADSC is sampled low (and ADSP is sampled high), any ongoing burst is 
interrupted and a read or write (dependent on W) is performed using the new exte rnal a ddress. Chip selects (SO, ST) are 
sampl ed on ly when a new base address is loaded. After the first cycle of the burst, ADV contro ls subsequent burst cycles. 
When ADV is sampled low, the internal address is advanced prior to the operation. When ADV is sampled high, the internal 
address is not advanced, thus inserting a wait state into the burst sequence accesses. Upon completion of a burst, the 
address will wrap around to its initial state. See BURST SEQUENCE TABLE. 



BURST SEQUENCE TABLE (See Note) 
External Address 
1st Burst Address 
2nd Burst Address 
3rd Burst Address 

NOTE: The burst wraps around to its Initial state upon completion. 



A14-A2 


A1 


AO 


A14-A2 


A1 


M 


A14-A2 


AT 


AO 


A14-A2 


AT 


AO 
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SYNCHRONOUS TRUTH TABLE (See Notes 1, 2, 3, and 4) 



s 


ADSP 




ADV 


w 


K 


Address Used 


Operation 


ADSC 


F 


L 


X 


X 


X 


L-H 


N/A 


Deselected 


F 


X 


L 


X 


X 


L-H 


N/A 


Deselected 


T 


L 


X 


X 


X 


L-H 


External Address 


Read Cycle, Begin Burst 


T 


H 


L 


X 


L 


L-H 


External Address 


Write Cycle, Begin Burst 


T 


H 


L 


X 


H 


L-H 


External Address 


Read Cycle, Begin Burst 


X 


H 


H 


L 


L 


L-H 


Next Address 


Write Cycle, Continue Burst 


X 


H 


H 


L 


H 


L-H 


Next Address 


Read Cycle, Continue Burst 


X 


H 


H 


H 


L 


L-H 


Current Address 


Write Cycle, Suspend Burst 


X 


H 


H 


H 


H 


L-H 


Current Address 


Read Cycle, Suspend Burst 



a 



NOTES: 

1 . X means Don't Care. 

2. All inputs except G must meet setup and hold times for the low-to-high transition of clock (K). 

3. S represents SO and S1 . T Implies ST = L and SO = H; F implies S1 = H or SO = L. 

4. Wait states are inserted by suspending burst. 



ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 



Operation 


G 


I/O Status 


Read 


L 


Data Out (DQO - DQ8) 


Read 


H 


High-Z 


Write 


X 


High-Z — Data In (DQO - DQ8) 


Deselected 


X 


HIgh-Z 



NOTES: 

1 . X means Don't Care. _ 

2. For a write operation following a read operation, G must be high before the input data 
required setup time and held high through the input data hold time. 



ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = 0) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


vcc 


-0.5 to 7.0 


V 


Output Power Supply Voltage 


VCCQ 


-0.5 to Vcc 


V 


Voltage Relative to Vss 


Vin.Vout 


- 0.5 to Vcc + 0-5 


V 


Output Current (per I/O) 


'out 


±20 


mA 


Power Dissipation 


pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature 


Tstg 


-55 to +125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields; however, it is ad- 
vised that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This CMOS memory circuit has been de- 
signed to meet the do and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 
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MOTOROLA FAST SRAM DATA 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, VcCQ = 5.0 V or 3.3 V ± 10%, Ta = to + yO'C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


MIn 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.5 


V 


Output Buffer Supply Voltage 
(5.0 V TTL Compatible) 
(3.3 V 50 n Compatible) 


VcCQ 


4.5 
3.0 


5.5 
3.6 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0.3 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



* V|L (min) = - 3.0 V ac (pulse width 2 20 ns) 



DC CHARACTERISTICS 



Parameter 


Symbol 


MIn 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'lkg(l) 


- 


±1.0 


HA 


Output Leakage Current (G, ST = V|h, SO = V|l, Vqui = to Vcco) 


'lkg(O) 


- 


±1.0 


HA 


AC Supply Current (G, ST = V|l, SO = V|h, All Inputs = V|l = 0.0 V and V|h i 3.0 V. 
lout = mA, Cycle Time > tKHKH "^i") 


'CCA 


— 


150 


mA 


Standby Current (ST = V|h, SO = V|l, All Inputs = V|l and V|h, Cycle Time S tKHKH "i'") 


ISB1 


- 


40 


mA 


CMOS Standby Current (ST > Vcc - 0-2 V, SO 5 0.2 V, All Inputs ^ Vcc - 0-2 V 
or < 0.2 V, Cycle Time > IkhkH mi") 


ISB2 


— 


20 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


V 



NOTE: Good decoupling of the local power supply should always be used. DC characteristics are guaranteed for all possible I486 bus cycles. 



CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V. Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ8) 


Cin 


2 


3 


PF 


Input/Output Capacitance (DOO - DQ8) 


C|/0 


7 


8 


PF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc- VCCQ = 5.0 V ± 5%, Ta = to + 70°C, for device MCM62486A-11) 
(Vcc = 5.0 V ± 10%, VccQ = 5.0 V or 3.3 V ± 10%, Ta = to + 70°C, for all other devices) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

READ/WRITE CYCLE TIMING (See Notes 1 . 2, and 3) 



Output Timing Reference Level 1 .5 V 

Output Load Figure 1 A Unless Ottienwise Noted 



a 



Parameter 


Symbol 


62486B-11 


62486B-12 


62486B-14 


624868-19 


624868-24 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Cycle Time 


tKHKH 


fCYC 


15 


— 


20 


- 


20 


— 


25 


— 


30 


— 


ns 




Clock Access Time 


tKHQV 


fCD 


- 


11 


- 


12 


- 


14 


- 


19 


- 


24 


ns 


4 


Output Enable Access 


'GLQV 


tOE 


- 


5 


- 


5 


- 


6 


- 


7 


- 


7 


ns 




Clock High to Output Active 


fKHQXI 


tDCI 


6 


- 


6 


- 


6 


- 


6 


- 


6 


- 


ns 




Clock High to Change 


tKHQX2 


tDC2 


3 


— 


3 


- 


4 


— 


4 


— 


4 


— 


ns 




Output Enable to Q Active 


tQLQX 


k)LZ 





- 





— 





- 





- 





— 


ns 




Output Disable to Q High-Z 


fQHQZ 


tOHZ 


- 


6 


- 


6 


- 


6 


- 


7 


- 


7 


ns 


5 


Clock High to Q High-Z 


tKHQZ 


tcz 


— 


6 


- 


6 


— 


6 


— 


6 


- 


6 


ns 




Clock High Pulse Width 


tKHKL 


tCH 


5.5 


- 


7 


- 


8 


- 


6 


- 


6 


- 


ns 




Clock Low Pulse Width 


tKLKH 


tCL 


5.5 


— 


7 


- 


8 


- 


6 


- 


6 


- 


ns 




Setup Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Select 


tAVKH 
tADSVKH 
tDVKH 
tWVKH 
tADVVKH 
tSOVKH 
tStVKH 


tAS 

tss 

'DS 

tws 


2 




2 




3 




3 




3 




ns 


6 


Hold Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Select 


tKHAX 
tKHADSX 
tKHDX 
tKHWX 
tKHADVX 
tKHSOX 
tKHSIX 


tAH 
fSH 
tDH 
tWH 


2 




2 




2 




2 




2 




ns 


6 



NOTES: _ _ 

1 . A read cycle is defined by W high or ADSP low/ for the setup and hold times. A write cycle is defined by W low and ADSP high for the setup 
and hold times. 

2. All read and write cycle_timings are referenced from K or G. 

3. G is a don't care when W is sampled low. 

4. The MCM62486A-19 and MCM62486A-24 will meet all 33 MHz specifications, even when K is running at 66 MHz. 

5. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. This parameter is sampled and not 1 00% tested. At any 
given voltage and temperature, Ikhoz ^^^ 's less than Ikhoxi "Tfii" for a given device and from device to device. 

6. This is a sy nchronous device. All addresses must meet the specified setup and hold times for ALL rising edges of clock (K) whenever ADSP 
and ADSC are low and the chip is selected. All other synchronous inputs must meet the specified setup and hold times for ALL rising edges 
of K when the chip is selected.Chip select must be true (ST low and SO high) at each rising edge of clock for the device (when ADSP or ADSC 
is low) to remain enabled. Timings for S1 and SO are similar. 



AC TEST LOADS 



+ 5V 



OUTPUT- 



f 



Rl = 50 Q 



J_ Zo= son 



^ 



OUTPUT - 



255 ii 



Vl=1.5V 



480 Si 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A 



Figure IB 
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MOTOROLA FAST SRAM DATA 



READ CYCLES 



iKHADSX- 




tADSVKH- 



tKHKL- 



IXX w \x/ 



lADSVKH- 



^r 



^oYY wmm ~^ ^ /^ 



tAVKH 




^ 



tKHAX 



W W W W W \X/ XXL 



■tKHADSX 



w w w w w \x/ w 



— xmxx) nn(Mm)oo (xxyyxyyxyxyyyyxxxyyxyyyyyyyyyyyxyyyxyyxx 



IWVKH- 



^ yyyyyyyyyyyy vxy vxy 



-tKHWX 



w \x/ \xx xxy \xy \xy w 



tSIVKH- 



S1 
(SO = V|H) 



yyyym 



»KHS1X 



lyyyyyyx /myyyyyyyyyyyyyyyyyyyyyyyyyyyyym)^ 



tADWKH- 



Aov yyyyyyyyyyyy xxyyyyy^ 



\ 



tGLQX- 



DATA OUT 



G 



tKHQV 
«— tGLQV 



/ V 



:r 



Q1(A1) 



tGHQZ 



IKHQX2 - 



■IKHADVX 



m /y^ T ^A yyx yxx yyx /yyyyy 



•tKHQV 



(ADV SUSPENDS BURST) 



(BURST WRAPS AROUND 
TO ITS INITIAL STATE) 



1, 



iKHQZ- 



{(( Q1(A2) y(j( Q2(A2) XX °^'^) XX °^'^^ XX °^'^' XX °^^^) XX Q3(A2)") - 



SINGLEREAD >\*- 



BURSTREAD- 



NOTE: Q1 (A2) represents the first output data from the base address A2; Q2(A2) represents the next output data In the burst sequence with A2 as the base address. 



WRITE CYCLES 




^w~^&. 



M^~^ 



•adsvkh- 



m w w w w \x/ w 



-tKHADSX 



ADSC EXTENDS BURST 



^)^/ vxxxxxxy vxmxxy w vxy w w x x\^ x)<7 



tAVKH 



ADDRESS 




•tKHAX 



w ^ 



mxxx) nn^x?^xxx)Dr ^xyxxxxxxxxxxxxxxxxxxxx xxxxx^ ^ 



W IS IGNORED FOR FIRST CYCLE WHEN ADSP INITIATES BURST 



•WVKH' 



^xy \xxxxx\ mm\ /^ /x\ /^ m m x%k 



XX 



-tKHSOX 



■•khwx 



Mxxxy xxxxxxxxxxxxxxxxxxxxxxxxxxxy vx xxxxxxxxx 



_ so 

{S1=V|L) 



tADWKH ■ 



ATv ^ /xxxxxy xxxyxxxy m xx^ - ^^ m /xxx)^m 



ADV SUSPENDS BURST- 



■tKHADVX 



IXX. 



/ 



DATA IN 



xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 



•dvkh ■ 



- { Di(Ai) XXXXXXX p^'^) XX p^(^) XX p^(^) XX p3(A2) XX p^(^) XX p^'^'^) XX p^(^) XX p3'^3) X 



-tKHDX 



DATA OUT XX Q""HAO) XX°"*^°V 



tQHQZ 



BURST READ —^+< SINGLE WRITE *+*- 



BURST WRITE 



-*+* EXTENDED BURST WRITE ► 



COMBINATION READ/WRITE CYCLE 



tADSVKH ■ 



ADSP 



■^Si 



tAVKH- 



• tKHADSX 



tKHKL- 



-<KHKH- 



-tKLKH 

m ZET 



mr- YA m 



-tKHAX 



xw \xx/ 



-- <xxxxxxxr ^n(x mm^^ r^n<mmx^^r^^ (mwyyxxxxxyxxxxx 



tWVKH- 



^SSEZEXEEEEET X XXXXXXX^ 



'ADVKH- 



ADV 



xyxxxxxxxxxxxxxxxxxxxxxxxxy 



\ 



tKHQV- 



DATAIN 



DATA OUT 



tKHQXr 



/ 



tDVKH- 



■tKHWX 



mmw 



-tKHADVX 



^XXXXXXA 



\ 



( D1(A2) ) 



-tKHDX 



( <t °^(^^) ) 



-tGHQZ 



IGLQX" 



-tGLQV 



-tKHQ2 



( (-]( Qi(A3) ^x °^(^) XX Q^^^'^) XX^ 



READ- 



- WRITE • 



BURST READ 



APPLICATION EXAMPLE 



DATA 
ADDRESS 

i486 

CLK 

ADS 
CONTROL 














DATA BUS 
















> 
> 




ADDRESS BUS 












/ 


/,5 , 

/ 


/'as 




CLOCK 














1 






1 


1 




J 












1 








II 












ADDR 
K 

CACHE 
CONTROL LOGIC 






ADDR DATA 
K 

ADSC 

MCM62486B 
W 

G 
ADV ADSP 
































J L 





















































128K BYTE BURSTABLE, SECONDARY CACHE USING 
4 MCM62486BFN24S WITH A 33 MHz i486 



Motorola Memory Prefix 
Part Number 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 62486B % 



t 



Speed (11 = 11 ns, 12 = 12 ns, 14 = 14 ns, 19=19 ns, 
24 = 24 ns) 

Package (FN = PLCC) 



Full Part Numbers — MCM62486BFN11 MCM62486BFN12 MCM62486BFN14 MCM62486BFN19 MCM62486BFN24 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



32K X 9 Bit BurstRAM™ 
Synchronous Static RAIVI 

With Burst Counter and Self-Timed Write 

The MCM62940A is a 294,912 bit synchronous static random access memory 
designed to provide a burstabie, high-performance, secondary cache for the MC68040 
and PowerPC™ microprocessors. It is organized as 32,768 words of 9 bits, fabricated 
using Motorola's high-performance silicon-gate CMOS technology. The device inte- 
grates input registers, a 2-bit counter, high speed SRAM, and high drive capability out- 
puts onto a single monolithic circuit for reduced parts count implementation of cache 
data RAM applications. Synchronous design allows precise cycle control with the use 
of an external clock (K). CMOS circuitry reduces the overall power consumption of the 
integrated functions for greater reliability. 

Addresses (AO - A14), data inputs (DOO - DQ8), and all control signals, 
except output enable (G), are clock (K) controlled through positive-edge-trig- 
gered noninverting registers. 

Bursts can be initiat ed wi th either transfer start processor (TSP) or transfer 
start cache controller (TSC) input pins. Subsequent burst addresses are gen- 
erated internally by the MCM62940A (burst sequence imi tates that of the 
MC68040) and controlled by the burst address advance (BAA) input pin. The 
following pages provide more detailed information on burst controls. 

Write cycles are internally self-timed and are initiated by the rising edge of the 
clock (K) input. This feature eliminates complex off-chip write pulse generation 
and provides increased flexibility for incoming signals. 

The MCM62940A is packaged in a 44-pin plastic-leaded chip carrier (PLCC). 
Multiple power and ground pins have been utilized to minimize effects induced 
by output noise. Separate power and ground pins have been employed for 
DOO - DQ8 to allow user-controlled output levels of 5 volts or 3.3 volts. 

Single 5 V ± 10% Power Supply 

Choice of 5 V or 3.3 V ± 1 0% Power Supplies for Output Level Compatibility 

Fast Access Times: 11/12/14/19/24 ns Max, Cycle Times: 15/20/20/25/30 ns Min 

Internal Input Registers (Address, Data, Control) 

Internally Self-Timed Write Cycle 

TSP, TSC, and BAA Burst Control Pins 

Asynchronous Output Enable Controlled Three-State Outputs 

Common Data Inputs and Data Outputs 

High Output Drive Capability: 85 pF per I/O 

High Board Density PLCC Package 

Fully TTL-Compatible 

Active High and Low Chip Select Inputs for Easy Depth Expansion 



MCM62940A 




FN PACKAGE 

44-LEAD PLCC 

CASE 777 



< <lm I 



PIN ASSIGNMENT 

Ih- :^ > < < < < 



A2 
A3 
A4 
A5 
A6 

vss 

DQO 

DQ1 

VsSQ 

VcCQ 

DQ2 



6 5 4 3 2 1 44 43 42 41 40 

7 • 39 

8 38 

9 37 

10 36 

11 35 

12 34 

13 33 
Pl4 32 

15 31 

16 30 

17 29 



18 19 20 21 22 23 24 25 26 27 28 



All 
A12 
A13 
A14 

.Vss 
] DQ7 
] DQ6 
] VssQ 
] VcCQ 
] DQ5 
] DQ4 



O OJ o'^ O.W coloj O to 
O ^W > > > Q ^CO 



PIN NAMES 

AO - A14 Address Inputs 

l<_ Clock 

W Synchronous Write 

G .jj_ Output Enable 

SO, S I Chip Selects 

BAA Burst Address Advance 

TSP, TSC Transfer Start 

DQO - DQ8 Data Input/Output 

Vcc +5V Power Supply 

VccQ • • • Output Buffer Power Supply 

Vss Ground 

VssQ Output Buffer Ground 

All power supply and ground pins must 
be connected for proper operation of the 
device. Vcc^VccQStalltlmesincluding 
power up. 



BurstRAM is a trademark of Motorola, Inc. 
PowerPC is a trademark of IBM Corp. 



MOTOROLA FAST SRAM DATA 
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BLOCK DIAGRAM (See Note) 



BURST LOGIC 



BAA- 
K. 



;=o 



TSC 



TSP 



fO=^ 



A14-A0- 



1 



EXTERNAL 
ADDRESS 



ADDRESS 
REGISTERS 



G- 



WRITE 
REGISTER 



SO- 



loy- 



BINARY 
COUNTER Q1 



LOAD 



00 



D1 DO 



V^ 



AO 



A1' 



INTERNAL 
ADDRESS 



AO' 



A14-A2 



32Kx9 
MEMORY 
ARRAY 



ENABLE 
REGISTER 



Q 



■>> 



'/r 



'/" 



DATA-IN 
REGISTERS 



H3 



DQ0-DQ8-4- 



-»> 



OUTPUT 
BUFFER 



NOTE: All registers are positive-edge triggered. The TSC or TSP signals control the duration of th e burst and the start of the next burst. When TSP 
is sa mpled low, any ongoing bu rst is interrupted and a read (independent of W and TSC) is performed using the new external address. 
When TSC Is sampled low (and TSP is sampled high), any ongoing burst Is interrupted and a read or write (dependent on W) Is perfomied 
using the n ext external address. Chip selects (SO, S T)ar e sampled only when a new base address Is loaded. After the first cycle of the 
burst , BAA controls subsequent burst cycles. When BAA Is sampled low, the internal address is advanced prior to the operation. When 
BAA is sampled high, the internal address is not advanced, thus inserting a wait state into the burst sequence accesses. Upon completion 
of a burst, the address will wrap around to Its Initial state. See BURST SEQUENCE GRAPH. 



BURST SEQUENCE GRAPH (See Note) 
A1',A0'= 1,1 ▼, 



NOTE: The external two values for A1 and AO 
provide the starting point for the burst 
sequence graph. The burst logic ad- 
vances A1 and AO as shown above. 
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MOTOROLA FAST SRAM DATA 



SYNCHRONOUS TRUTH TABLE (See Notes 1 , 2, 3, and 4) 



s 


ISP 


TSC 


BAA 


W 


K 


Address 


Operation 


F 


L 


X 


X 


X 


L-H 


N/A 


Deselected 


F 


X 


L 


X 


X 


L-H 


N/A 


Deselected 


T 


L 


X 


X 


X 


L-H 


External Address 


Read Cycle, Begin Burst 


T 


H 


L 


X 


L 


L-H 


External Address 


Write Cycle, Begin Burst 


T 


H 


L 


X 


H 


L-H 


External Address 


Read Cycle, Begin Burst 


X 


H 


H 


L 


L 


L-H 


Next Address 


Write Cycle, Continue Burst 


X 


H 


H 


L 


H 


L-H 


Next Address 


Read Cycle, Continue Burst 


X 


H 


H 


H 


L 


L-H 


Current Address 


Write Cycle, Suspend Burst 


X 


H 


H 


H 


H 


L-H 


Current Address 


Read Cycle, Suspend Burst 



NOTES: 

1 . X means Don't Care. 

2. All inputs except G must meet setup and hold times for the low-to-high transition of clock (K). 

3. S represents SO and S1 . T implies SO = H and ST = L; F implies SO = L or S1 = H. 

4. Walt states are Inserted by suspending burst. 



ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 



Operation 


G 


I/O status 


Read 


L 


Data Out (DQ0-DQ8) 


Read 


H 


Hlgh-Z 


Write 


X 


High-Z— Data In (DQ0-DQ8) 


Deselected 


X 


High-Z 



NOTES: 

1 . X means Don't Care. 

2. For a write operation following a read operation, G must be high before the input data 
requird setup time and held high throughout the input data hold time. 



ABSOLUTE MAXIMUM RATINGS (Voltages referenced to Vss = 0) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vqc 


- 0.5 to 7.0 


V 


Output Power Supply Voltage 


vqcq 


- 0.5 to VcG 


V 


Voltage Relative to Vss 


Vin.Vout 


-0.5toVcc + 0.5 


V 


Output Current (per I/O) 


'out 


±20 


mA 


Power Dissipation 


pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


Ta 


to + 70 


°C 


storage Temperature 


Tstg 


-55 to + 125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for ex- 
tended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields; however, it is ad- 
vised that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 



MOTOROLA FAST SRAM DATA 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 1 0%, VccQ = 5.0 V or 3.3 V ± 1 0%, Ta = to + 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Output Buffer Supply Voltage 
(5.0 V TTL Compatible) 
(3.3 V 50 fi Compatible) 


VcCQ 


4.5 
3.0 


5.0 
3.3 


5.5 
3.6 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0.3 


V 


Input Low Voltage 


V|L 


-0.5* 


- 


0.8 


V 



* V|L (min) = - 3.0 V ac (pulse width < 20 ns) 



DC CHARACTERISTICS 



1 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


l|kg(l) 


- 


±1.0 


HA 


Output Leakage Current (G, ST = V|h, SO = V|l, Vqui = to Vccq) 


l|kg(0) 


- 


±1.0 


HA 


AC Supply Current (G, ST = V|l. SO = V|h, All Inputs = V|l = V and V|h > 3.0 V, lout = mA, 
Cycle Time > tKHKH "^i") 


ICCA 


— 


165 


mA 


Standby Current (ST = Vm, SO = V|l, All Inputs = V|l and V|h, Cycle Time > tKHKH ■^'n) 


ISB1 


- 


40 


mA 


CMOS Standby Current (ST > Vcc " 0-2 V, SO < 0.2 V, All Inputs > Vcc " 0.2 V or < 0.2 V, 
Cycle Time > tKHKH mi") 


ISB2 


— 


30 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 40 niA) 


VOH 


2.4 


- 


V 



NOTE: Good decoupling of the local power supply should always be used. DC characteristics are guaranteed for all possible MC68040 bus cycles. 



CAPACITANCE (f = 1 .0 MHz. dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ8) 


C|n 


2 


3 


PF 


Input/Output Capacitance (DQO - DQ8) 


C|/0 


7 


8 


PF 
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MOTOROLA FAST SRAM DATA 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, VccQ = 5.0 V or 3.3 V + 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

READ/WRITE CYCLE TIMING (See Notes 1, 2, and 3) 



Output Timing Reference Level 1 .5 V 

Output Load See Figure 1 A Unless Otherwise Noted 



Parameter 


Symbol 


62940A-11 


62940A-12 


62940A-14 


62940 A-1 9 


62940A-24 


Unit 


Notes 


Std 


Alt 


MIn 


Max 


MIn 


Max 


Min 


Max 


MIn 


Max 


MIn 


Max 


Cycle Time 


tKHKH 


tCYC 


15 


- 


20 


- 


20 


- 


25 


- 


30 


- 


ns 




Clock Access Time 


tKHQV 


tCD 


- 


11 


— 


12 


- 


14 


— 


19 


— 


24 


ns 


4 


Output Enable to Output Valid 


tQLQV 


tOE 


- 


5 


- 


5 


- 


6 


- 


7 


- 


7 


ns 




Clock High to Output Active 


tKHQXI 


tDC1 


6 


- 


6 


— 


6 


- 


6 


- 


6 


- 


ns 




Clock High to Output Change 


tKHQX2 


tDC2 


3 


- 


3 


— 


5 


- 


5 


- 


5 


- 


ns 




Output Enable to Output 
Active 


tQLQX 


tOLZ 





— 





— 





— 





— 





— 


ns 




Output Disable to Q High-Z 


tQHQZ 


tOHZ 


- 


6 


- 


6 


- 


6 


- 


7 


- 


7 


ns 


5 


Clock High to High-Z 


tKHQZ 


tcz 


- 


6 


- 


6 


- 


6 


- 


6 


- 


6 


ns 


5 


Clock High Pulse Width 


tKHKL 


tCH 


5.5 


- 


7 


- 


8 


- 


9 


- 


11 


- 


ns 




Clock Low Pulse Width 


tKLKH 


tCL 


5.5 


- 


7 


- 


8 


- 


9 


- 


11 


- 


ns 




Setup Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Select 


tAVKH 
trSVKH 
tDVKH 
tWVKH 
tBAVKH 
tSOVKH 
tSIVKH 


tAS 

tss 

tDS 

tws 


2 




2 




3 




3 




3 




ns 


6 


Hold Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Select 


tKHAX 
tKHTSX 
tKHDX 
tKHWX 
tKHBAX 
tKHSOX 
tKHSIX 


tAH 
tSH 
tDH 
tWH 


2 




2 




2 




2 




2 




ns 


6 



NOTES: _ _ 

1 . A read cycle is defined by W high or TSP low for the setup and hold times. A write cycle is defined by W low and TSP high for the setup and 
hold times. 

2. All read and write cycle timings are referenced from K or G. 

3. G is a don't care when W is sampled low. 

4. Maximum access times are guaranteed for ail possible MC68040 external bus cycles. 

5. Transition is measured + 500 mV from steady-state voltage with load of Figure 1 B. This parameter is sampled and not 1 00% tested. At any 
given voltage and temperature, Ikhoz "^^^ is less than Ikhqxi min for a given device and from device to device. 

6. Th is is a synchronous device. All addresses must meet the specified setup and hold times for ALL rising edges of clock (K) whenever TSP 
or TSC are low and the chip is selected. All other synchronous inputs must meet the specified setup and hold times for ALL rising edges of 
K when the chip is selected.Chip select must be true (ST low and SO high) at each rising edge of clock for the device (when TSP or TSC is 
low) to remain enabled. Timings for ST and SO are similar. 



AC TEST LOADS 



+ 5V 



OUTPUT (T 



Rl = 50 n 



JL Zo= son _L 



OUTPUT- 



255 n 



Vl=1.5V 



480 Q 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A Figure IB 

NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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■ 




READ-WRITE CYCLE 

->KHKH- 



tTSVKH - 



\ 



-•khkl 

i— tKLKH 



-tKHTSX 



iTSVKH- 



T^ET \ymmy m m 



•avkh- 



■'KHAX 



w — w — w 

-tKHTSX 



w xx/ \\i 



tWVKH- 

k— <KHWX 



/mmyy m m 



SI 
(SO = V|H) 



'S1VKH - 



-tKHSIX 



Mmm /xxyxxxxxxxxxxxxxxxxr 



tBAVKH- 



M» xxxxxxxxxxxxx x xxxxxxxx^ 



'GLQX 
tKHQXI — 



\ 



DATA 312. 
OUT _ 



-'KHQV 
->GLQV 



jf — v 



■'GHQZ 

tKHQX2- 



- tKHRAX 

ix\ xxy vxxxxxxx 



i% Q1 (A1) ) (XX Q^ (A2) B Q2 (A2) XX Q^ (A2) ) - 



• 'KHQV 



'KHQZ- 



READ' 



•BURST READ - 



NOTE: Q1 (A2) represents the first output from the external address A2; Q2(A2) represents the next output data in the burst sequence 
with A2 as the base address. 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 




^W m /^ w 



•SVKH- 



T^ xr^SEEEXEr~m 



'AVKH- 



w w w 
k/ 1 xxy w w 



-'khax 



<WVKH- 



w (xxxxxxxxxxxxx m 



tSOVKI 



_ 2° 

(si=V|0 



-tKHWX 



m /xx XXX XXX 



-tKHSO^ 



xxxxxxxx xxxxxxxx^ ^xxxxxxxxxxxxxxxxxxxxxxxx 

'BAVKH- 



^ xxxxxxxxxxxxx xxxxxxxx^ 



tDVKH- 



DATA — 



- tKHBAX 

m XXX xx\ 



-'KHDX 



<XX p^(^^)XX p^<^) Xx p^(^) ^X P2(A2) XX P3(A2) XX p^f^) ) - 



SINGLE WRITE >\*- 



■ BURST WRITE- 



NOTE: G = V|h. 
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APPLICATION EXAMPLE 



■ 



DATA 
ADDRESS 

MC68040 

BCLK 

TS 
CONTROL 






















DATA BUS 








> 
> 






ADDRESS BUS 




















CLOCK 






1 






1 






1 




J 












1 








II 












ADDR 

K 

CACHE 

CONTROL 

LOGIC 






ADDR DATA 
K 

G 

MCM62940A 
TSC 

W 

BAA TSP 
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\ t 
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128K Byte Burstable, Secondary Cache 
Using Four MCM62940AFN24s with a 33 MHz MC68040 



Motorola Memory Prefix 
Part Number 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 



62940A X 



Speed (11 = 11 ns, 12 = 12 ns, 14 = 14 ns, 19 = 19 ns, 
24 = 24 ns) 

Package (FN = PLCC) 



Full Part Numbers — MCM62940AFN11 MCM62940AFN12 i^CM62940AFN14 MCM62940AFN19 MCM62940AFN24 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 
SEMICONDUCTOR 

TECHNICAL DATA 



Advance Information 
32K X 9 Bit BurstRAM™ 
Synchronous Static RAIVI 

With Burst Counter and Self-Timed Write 

The MCM62940B is a 294,912 bit synchronous static random access memory 
designed to provide a burstable, high-performance, secondary cache for the MC68040 
and PowerPC™ microprocessors. It is organized as 32,768 words of 9 bits, fabricated 
using Motorola's high-performance silicon-gate CMOS technology. The device inte- 
grates input registers, a 2-bit counter, high speed SRAM, and high drive capability out- 
puts onto a single monolithic circuit for reduced parts count implementation of cache 
data RAM applications. Synchronous design allows precise cycle control with the use 
of an external clock (K). CMOS circuitry reduces the overall power consumption of the 
integrated functions for greater reliability. 

Addresses (AO - A14), data inputs (DQO - DQ8), and all control signals, 
except output enable (G), are clock (K) controlled through positive-edge-trig- 
gered noninverting registers. 

Bursts can be initiat ed wi th either transfer start processor (TSP) or transfer 
start cache controller (TSC) input pins. Subsequent burst addresses are gen- 
erated internally by the MCM62940B (burst sequence imitates that of the 

MC68040 and PowerPC) and controlled by the burst address advance (BAA) 
input pin. The following pages provide more detailed information on burst con- 
trols. 

Write cycles are internally self-timed and are initiated by the rising edge of the 
clock (K) input. This feature eliminates complex off-chip write pulse generation 
and provides increased flexibility for incoming signals. 

The MCM62940B is packaged in a 44-pin plastic-leaded chip carrier (PLCC). 
Multiple power and ground pins have been utilized to minimize effects induced 
by output noise. Separate power and ground pins have been employed for 
DQO - DQ8 to allow user-controlled output levels of 5 volts or 3.3 volts. 

Single 5 V ± 10% Power Supply 

Choice of 5 V or 3.3 V ± 10% Power Supplies for Output Level Compatibility 

Fast Access Times: 11/12/14/19/24 ns Max, Cycle Times: 15/20/20/25/30 ns Min 

Internal Input Registers (Address, Data, Control) 

Internally Self-Timed Write Cycle 

TSP, TSC, and BAA Burst Control Pins 

Asynchronous Output Enable Controlled Three-State Outputs 

Common Data Inputs and Data Outputs 

High Output Drive Capability: 85 pF per I/O 

High Board Density PLCC Package 

Fully TTL-Compatible 

Active High and Low Chip Select Inputs for Easy Depth Expansion 



MCM62940B 




FN PACKAGE 

44-LEAD PLCC 

CASE 777 



PIN ASSIGNMENT 



< <lmlt-| 



_., ..Oh" oo en »- 

►-It- ^ > < < < < 



A2 
A3 
A4 
A5 
A6 

vss 

DQO 

DQ1 

VSSQ 

VcCQ 

DQ2 



6 5 4 3 2 1 44 43 42 41 40 

7 • 39 

8 38 

9 37 

10 36 

Oil 35 

[ 12 34 

[ 13 33 

[ 14 32 

[ 15 31 

[ 16 30 

[ 17 29 
18 19 20 21 22 23 24 25 26 27 28 



] All 

] A12 

] A13 

] A14 

] Vss 

] DQ7 

] DQ6 

] VsSQ 

] VccQ 

] DQS 

3 DQ4 



CO O Ol^ O "Jicn Qi'- CO O 



PIN NAMES 

AO - A14 Address Inputs 

K^ Clock 

W Synchronous Write 

G .jj_ Output Enable 

SO, S I Chip Selects 

BAA Burst Address Advance 

TSP, TSC Transfer Start 

DQO - DQ8 Data Input/Output 

Vcc + 5V Power Supply 

VccQ • • • Output Buffer Power Supply 

Vss Ground 

VssQ Output Buffer Ground 

All power supply and ground pins must 
be connected for proper operation of the 
device. Vqc ^ VqcQ stall times including 
power up. 



This document contains information on a new product. Specifications and Information herein are subject to change without notice. 

BurstRAM is a trademark of Motorola, Inc. 
PowerPC Is a trademark of IBM Corp. 
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BLOCK DIAGRAM (See Note) 



BURST LOGIC 



BAA- 
K. 



^^3 



TSC 



TSP 



A14-A0- 



;=o=^ 



EXTERNAL 
ADDRESS 



ADDRESS 
REGISTERS 



o 



WRITE 
REGISTER 



Q 



BINARY 
COUNTER 01 



LOAD 



QO 



D1 DO 



-7^ 



AO 



INTERNAL 
f^^Y ADDRESS 



AO' 



A14-A2 



15 



32Kxg 
MEMORY 
ARRAY 



9/^ 



ENABLE 
REGISTER 



E> 



'/ 



DATA-IN 
"*V REGISTERS 



DQ0-DQ8>*- 



-»■> 



OUTPUT 
BUFFER 



NOTE: All registers are positive-edge triggered. The TSC or TSP signals control the duration of th e burst and the start of the next burst. When TSP 
is sa mpled low, any ongoing bu rst is Interrupted and a read (independent of W and TSC) is performed using the new external address. 
When TSC is sampled low (and TSP is sampled high)^any ongoing burst is interrupted and a read or write (dependent on W) is performed 
using the n ext extemal address. Chip selects (SO, ST) are sampled only when a new base address is loaded. After the first cycle of the 
burst, BAA controls subsequent burst cycles. When BAA is sampled low, the internal address is advanced prior to the operation. When 
BAA is sampled high, the internal address is not advanced, thus Inserting a wait state into the burst sequence accesses. Upon completion 
of a burst, the address will wrap around to its initial state. See BURST SEQUENCE GRAPH. 



BURST SEQUENCE GRAPH (See Note) 

A1',A0'= 1,1 ▼ 

▲ 0,1 



NOTE: The external two values for A1 and AO 
provide the starting point for the burst 
sequence graph. The burst logic ad- 
vances A1 and AO as shown above. 
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MOTOROLA FAST SRAM DATA 



SYNCHRONOUS TRUTH TABLE (See Notes 1, 2, 3, and 4) 



s 


ISP 


TSC 


BAA 


W 


K 


Address 


Operation 


F 


L 


X 


X 


X 


L-H 


N/A 


Deselected 


F 


X 


L 


X 


X 


L-H 


N/A 


Deselected 


T 


L 


X 


X 


X 


L-H 


External Address 


Read Cycle, Begin Burst 


T 


H 


L 


X 


L 


L-H 


External Address 


Write Cycle, Begin Burst 


T 


H 


L 


X 


H 


L-H 


External Address 


Read Cycle, Begin Burst 


X 


H 


H 


L 


L 


L-H 


Next Address 


Write Cycle, Continue Burst 


X 


H 


H 


L 


H 


L-H 


Next Address 


Read Cycle, Continue Burst 


X 


H 


H 


H 


L 


L-H 


Current Address 


Write Cycle, Suspend Burst 


X 


H 


H 


H 


H 


L-H 


Current Address 


Read Cycle, Suspend Burst 



NOTES: 

1 . X means Don't Care. 

2. All inputs except G must meet setup and hold times for the low-to-high transition of clock (K). 

3. S represents SO and ST. T implies SO = H and ST = L; F implies SO = L or ST = H. 

4. Wait states are inserted by suspending burst. 



ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 



Operation 


G 


I/O Status 


Read 


L 


Data Out (DQ0-DQ8) 


Read 


H 


High-Z 


Write 


X 


High-Z — Data In (DQ0-DQ8) 


Deselected 


X 


High-Z 



NOTES: 

1 . X means Don't Care. 

2. For a write operation following a read operation, G must be high before the input data 
requird setup time and held high throughout the input data hold time. 



ABSOLUTE MAXIMUM RATINGS (Voltages referenced to Vss = 0) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


vcc 


-0.5 to 7.0 


V 


Output Power Supply Voltage 


VcCQ 


- 0.5 to Vcc 


V 


Voltage Relative to Vss 


Vin.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current (per I/O) 


'out 


±20 


mA 


Power Dissipation 


Pd 


1.0 


W 


Temperature Under Bias 


Tbias 


- 10 to -H 85 


°C 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature 


Tstg 


-55 to +125 


°c 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUN/I RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for ex- 
tended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields; however, it is ad- 
vised that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This CMOS memory circuit has been de- 
signed to meet the do and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V + 10%, VcCQ = 5.0 V or 3.3 V ±10%, Ta = to + 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Output Buffer Supply Voltage 
(5.0 V TTL Compatible) 
(3.3 V 50 n Compatible) 


VcCQ 


4.5 
3.0 


5.0 
3.3 


5.5 
3.6 


V 


Input High Voltage 


V|H 


2.2 


— 


Vcc + 0-3 


V 


Input Low Voltage 


V|L 


-0.5* 


— 


0.8 


V 



* V|L (min) = - 3.0 V ac (pulse width ^ 20 ns) 



DC CHARACTERISTICS 



Parameter 


Symbol 


MIn 


Max 


Unit 


Input Leakage Current (All Inputs, Vjp = to Vqc) 


'lkg(l) 


- 


±1.0 


HA 


Output Leakage Current (G, ST = V|h, SO = V|l, Vqui = to Vcco) 


'lkg(O) 


- 


±1.0 


HA 


AC Supply Current (G, ST = V|l, SO = V|h, All Inputs = V|l = V and V|h ^ 3.0 V, Iqui = mA, 
Cycle Time > tKHKH "li") 


ICCA 


— 


150 


mA 


Standby Current (ST = V|h, SO = V|l, All Inputs = V|l and V|h, Cycle Time > tKHKH "li") 


ISB1 


— 


40 


mA 


CMOS Standby Current (ST > Vqc - 0-2 V, SO < 0.2 V, All Inputs > Vcc - 0.2 V or s 0.2 V, 
Cycle Time > tKHKH f^'") 


>SB2 


— 


20 


mA 


Output Low Voltage (JQL = + 8.0 mA) 


Vol 


— 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


V 



NOTE: Good decoupling of the local power supply should always be used. DC characteristics are guaranteed for all possible MC68040 bus cycles. 



CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, T/v = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ8) 


C|n 


2 


3 


PF 


Input/Output Capacitance (DQO - DQ8) 


C|/0 


7 


8 


pF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, VccQ = 5.0 V or 3.3 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

READ/WRITE CYCLE TIMING (See Notes 1 , 2, and 3) 



Output Timing Reference Level 1 .5 V 

Output Load See Figure 1A Unless Otherwise Noted 



Parameter 


Symbol 


62940B-11 


62940B-12 


62940B-14 


62940B-19 


62940B-24 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Cycle Time 


tKHKH 


tCYC 


15 


- 


20 


- 


20 


- 


25 


— 


30 


- 


ns 




Clock Access Time 


tKHQV 


tCD 


— 


11 


- 


12 


- 


14 


- 


19 


- 


24 


ns 


4 


Output Enable to Output Valid 


tQLQV 


tOE 


— 


5 


- 


5 


- 


6 


- 


7 


- 


7 


ns 




Clock High to Output Active 


tKHQXI 


tDC1 


6 


- 


6 


- 


6 


- 


6 


- 


6 


- 


ns 




Clock High to Output Change 


tKHQX2 


tDC2 


3 


- 


3 


- 


5 


- 


5 


— 


5 


— 


ns 




Output Enable to Output 
Active 


tGLQX 


tOLZ 





— 





— 





— 





— 





— 


ns 




Output Disable to High-Z 


tGHQZ 


tOHZ 


- 


6 


- 


6 


- 


6 


- 


7 


- 


T 


ns 


5 


Clock High to Q HIgh-Z 


tKHQZ 


tcz 


- 


6 


- 


6 


- 


6 


- 


6 


- 


6 


ns 


5 


Clock High Pulse Width 


tKHKL 


tCH 


5.5 


- 


7 


- 


8 


- 


9 


— 


11 


— 


ns 




Clock Low Pulse Width 


tKLKH 


tCL 


5.5 


- 


7 


— 


8 


- 


9 


- 


11 


- 


ns 




Setup Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Select 


UVKH 
trSVKH 

tDVKH 
tWVKH 
tBAVKH 
tSOVKH 
tSIVKH 


tAS 

tss 

tDS 

tws 


2 




2 




3 




3 




3 




ns 


6 


Hold Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Select 


'KHAX 
tKHTSX 
tKHDX 
tKHWX 
tKHBAX 
tKHSOX 
tKHSIX 


tAH 
tSH 
tDH 
tWH 


2 




2 




2 




2 




2 




ns 


6 



II 



NOTES: _ _ 

1 . A read cycle is defined by W high or TSP low for the setup and hold times. A write cycle is defined by W low and TSP high for the setup and 
hold times. 

2. All read and write cyclejimings are referenced from K or G. 

3. G is a don't care when W is sampled low. 

4. Maximum access times are guaranteed for all possible MC68040 extemal bus cycles. 

5. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. This parameter is sampled and not 1 00% tested. At any 
given voltage and temperature, IkhoZ f^iax is less than tKHQXI f^iin for a given device and from device to device. 

6. Th is is a synchronous device. All addresses must meet the specified setup and hold times for ALL rising edges of clock (K) whenever TSP 
or TSC are low and the chip is selected. All other synchronous inputs must meet the specified setup and hold times for ALL rising e dges of 
K when the chip is selected.Chip select must be true (ST low and SO high) at each rising edge of clock for the device (when TSP or TSC is 
low) to remain enabled. Timings for ST and SO are similar. 



AC TEST LOADS 



+ 5V 



OUTPUT- 



f 



Rl = 50 n 



Zo= son 



OUTPUT- 



255 n 



Vl = 1.5V 



480 ii 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A 



Figure 1B 
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I 



READ-WRITE CYCLE 

-tKHKH- 



tTSVKH - 




-•khkl 

■'KLKH 



-•khtsx " 



trsvKH- 



T^ yy xxmrn r- ^A m 



'AVKH- 



■'KHAX 



w w w 

-'KHTSX 



w — w ^ 



tWVKH- 

|<— tKHWX 

w '<xy \mxm 



mmm m m 



'S1VKH ■ 



SI 
(SO = V|H) 



wmm 



-tKHSIX 



Mmm /yyyxyxxyxyyyxxxx^^w^ 



tBAVKH- 



BM xxxyyxxxyxxyy y mmm 



tQLQX 
'KHQX1 — 



\ 



DATA 2I_ 
OUT _ 



->KHQV 

-•glqv 



Jf V 



•'GHQZ 

'KHQX2- 



m /yy vyyyym 



Q^ Q1(A1) ") (XX Q1 (A2) H Q2 (A2) XX °3 (A2) ) - 



■ tKHQV 



'KHQZ- 



READ- 



BURST READ- 



NOTE: Q1 (A2) represents the first output from the external address A2; Q2(A2) represents the next output data in the burst sequence 
with A2 as the base address. 
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WRITE CYCLE 




^W m ^ w 



'SVKH- 



Tse yy \)(m)im ^ 



tAVKH- 



-tKHTSX 



^w w w 

"W w w 



«— xxxxxxx) r^n(mxmr^n ^mmyyxyxyyxyyxxxxmx 



-'khax 



'WVKH- 



w {xxxxxxxxxxm m 



tSOVKH — >• 



_ SO 
(S1=V|L) 



-tKHWX 



m m m xxx 



-'KHSO^ 



yyyyyyyy \xyyyyyx# Myyyyyyyyyyyyyyyyyyyyxy 

tBAVKH- 

<— tKHBAX 

m /x\ A\ 



^ xyyyyyyyyyyyy xxyyyyxy^ 



iDVKH- 



DATA — 
IN 



NOTE: G = V|h. 



E 



-'KHDX 



<XX D^AdXX DMA2) Xa P^(^) aX P^(^^) XX P3(A2) XX P^'^' ) " 



h< SINGLE WRITE >+*- 



■ BURST WRITE- 
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APPLICATION EXAMPLE 



1 



DATA 
ADDRESS 

MC68040 

BCLK 

TS 
CONTROL 






















DATA BUS 








> 
> 
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CLOCK 






1 






1 






1 




J 












1 








II 
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K 

CACHE 

CONTROL 

LOGIC 






ADDR DATA 
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128K Byte Burstable, Secondary Cache 
Using Four MCM62940BFN24s with a 33 MHz MC68040 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 62940B X M 



Speed (11 = 11 ns, 12 = 12 ns, 14 = 14 ns, 19 = 19 ns, 
24 = 24 ns) 

Pacl<age (FN = PLCC) 



Full Part Numbers — MCM62940BFN11 MCM62940BFN12 MCM62940BFN14 MCM62940BFN19 MCM62940BFN24 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



MCM62963A 



Product Preview 

4Kx 10 Bit Synchronous Static RAM 

with Output Registers 

The MCM62963A is a 40,960 bit synchronous static random access memory organized 
as 4096 words of 10 bits, fabricated using IVIotorola's second-generation high-performance 
silicon-gate CMOS (HCMOS III) technology. The device integrates input registers, high 
speed SRAIVI, and high-drive capability output registers onto a single monolithic circuit. 
This allows reduced parts count implementation of cache data RAM, writeabie control 
store applications, and other applications that utilize long words. 

Synchronous design allows precise cycle control with the use of an external clock (K), 
while CMOS circuitry reduces the overall power consumption of the integrated functions 
for greater reliability. _ 

The address (A0-A11), data (D0-D9), write (W), and chip enable (E) in- 
puts are all clock (K) controlled, positive-edge-triggered, noninverting S 

p^i^ 

registers. _ 

The chip enable (E) input is a synchronous input clock that places the 
device in a low power mode when high at the rising edge of the clock (K). 

The MCM62963A provides output register operation. At the rising edge 
of clock (K), the RAM data from the previous clock (K) high cycle is 
presented. 

Write operations are internally self-timed and initiated by the rising edge 
of the clock (K) input. This feature eliminates complex off-chip write pulse 
generation and provides increased flexibility for incoming signals. 

• Single 5 V ± 10% Power Supply 

• Fast Cycle Times: 30 ns Max 

• Fast Clock (K) Access_TimesM3 ns Max 

• Address, Data Input, E, and W Registers On-Chip 

• Output Registers for Fully Pipelined Applications 

• High Output Drive Capability 

• Internally Self-Timed Write Pulse Generation 

• Separate Data Input and Data Output Pins 



^If* 



FN PACKAGE 

44-LEAD PLCC 

CASE 777 



PIN ASSIGNMENT 



r^ oo oi CO 



6 S 4 3 2 1 44 43 42 41 40 



05 [ 
NC[ 
NC[ 
04 [ 
03 [ 
02 [ 
01 [ 13 
D0[ 14 
A7[ IS 
A8[ 16 
A9[ 17 



18 19 20 21 22 23 24 25 26 27 28 



LJ l-J LJ LJ LJ 



AO 

09 

08 

07 

VsSQ 

06 
]05 
]NC 
]NC 
]04 
]03 



'- I"' I* 



S^ 



e_> C3 ^ 5^ 

u a c3 a 



BLOCK DIAGRAM 



A0-A11 



ADDRESS 
REGISTERS 



00-09 



DATA 
REGISTERS 

1 



CONTROL 
REGISTERS 



CLOCK 
INPUT 



ROW 
DECODERS 



4Kx10 

MEMORY MATRIX 

128 ROWS X 

320 COLUMNS 



•vcc 
•vss 



l^^ 



WRITE PULSE 
GENERATOR 



ROW 
COL 



A5, 


A4, 


A3, 


A2, 


A1, 


AO, 


A6 






A7, 


All 


A10, 


A9, 


AS 


MSB 












LSB 




PIN NAMES 

A0-A11 Address Inputs 

W Write Enable 

E Chip Enable 

D0-D9 Data Inputs 

Q0-Q9 Data Outputs 

K Clock Input 

Vcc + S V Power Supply 

Vgs Ground 

VssQ Output Buffer Ground 

NO No Connection 



For proper operation of the device Vss 
and both VsgQ leads must be con- 
nected to ground. 



09 



This document contain* information on a product under developnoent. Motorola reserves the right to change or discontinue this product without notice. 
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TRUTH TABLE 



I 


vi 


Operation 


Q0-Q9 


Current 


L 


L 


Write 


HighZ 


'cc 


L 


H 


Read 


Dout 


'cc 


H 


X 


Not Selected 


HighZ 


ISB 



NOTE: The values of 1 and W are valid inputs for the setup and hold times relative to 
the K rising edge. 

ABSOLUTE MAXIMUM RATINGS (Voltages referenced to Vss = VssQ = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


-0.5 to +7.0 


V 


Voltage Relative to Vgs/VssQ for Any 
Pin Except Vcc 


Vin. Vout 


-0.5 to Vcc +0.5 


V 


Output Current (per I/O) 


•out 


±20 


mA 


Power Dissipation 


Pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10 to +85 


"C 


Operating Temperature 


Ta 


Oto +70 


"C 


Storage Temperature 


Tstg 


-55 to +125 


"C 



1 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields; however. It is ad- 
vised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high- 
impedance circuit. 

This is a synchronous device. All synchron- 
ous inputs must meet the specified setup 
and hold times with stable logic levels for 
ALL rising edges of clock (K) while the de- 
vice is selected. 

This device contains circuitry that will en- 
sure the output devices are In High Z at 
power up. Care should be taken by the user 
to ensure that all clocks are at V||. or Vj^ 
during power up to prevent spurious read 
cycles from occurring. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc =5.0 V ± 10%, Ta = to 70°C. Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss=VsSQ°OV) 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0.3 


V 


Input Low Voltage 


V|L 


-0.5» 


- 


0.8 


V 



*V|L (min) = -3.0 V ac (pulse width ^20 ns) 



DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vin=0 to Vcc) 


■ikg(l) 


- 


±1.0 


mA 


Output Leakage Current (E = V|h. Vout=0 to Vcc. Outputs must be high-Z) 


•ikg(O) 


- 


±1.0 


mA 


AC Supply Current (1=V|l, All Inputs = V|l or V|H, lout=0 "^A, Cycle 

TimeatKHKH min) tKHKH = 30 ns 


'CCA 


- 


140 


mA 


Standby Current (E= V|h, Vih^S.O V, V|ls0.4 V, lout=0 mA, Cycle 
Timea=tKHKHmin) 


'SB 


- 


30 


mA 


Output Low Voltage (loL = 12.7 mA) 


Vol 


- ■ 


0.4 


V 


Output High Voltage (Iqh = - 1-8 mA) 


VOH 


2.8 


- 


V 



CAPACITANCE (f = 1.0 MHz, dV=3.0 V, Ta=25«'C, Periodically Sampled Rather Than 100% Tested) 



Characteristic 



Symbol 



Typ 



Max 



Unit 



Input Capacitance 



Cin 



pF 



Output Capacitance 



Cout 



pF 
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MOTOROLA FAST SRAM DATA 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

IVcc=5.0 V ±10%, Ta = to +70°C, Unless Otherwise Noted) 

Input Timing Measurement Reference Level 1.5 V Output Timing Measurement Reference Level 1.5 V 

Input Pulse Levels to 3.0 V Output Load See Figure 1A Unless Otherwise Noted 

Input Rise/Fall Time 5 ns 

READ CYCLE (See Note 1) 



Parameter 


Symbol 


MCM62963A-30 


Unit 


Notes 


Min 


Max 


Read Cycle Time 


»KHKH 


30 


- 


ns 


2 


Cloclc Access Time 


tKHQV 


- 


13 


ns 


3 


Output Active from Clock High 


tKHQX 


3 


- 


ns 


4 


Clock High to Q High Z (1=V|h) 


tKHQZ 


- 


13 


ns 


4 


Clock Low Pulse Width 


tKLKH 


5 


- 


ns 




Clock High Pulse Width 


tKHKL 


5 


- 


ns 




Setup Times for: E 

A 
W 


tEVKH 
tAVKH 
tWHKH 


5 


" 


ns 


5 


Hold Times for: E 

A 
W 


tKHEX 
tKHAX 
tKHWX 


3 




ns 


5 



NOTES: _ 

1 . A read is defined by W high and 1 low for the setup and hold times. 

2. All read cycle timing is referenced from K. 

3. Vaiki data from K high will be the data stored at the address of the last valid read cycle. 

4. Transition is measured ±500 mV from steady-state voltage with load of Figure IB. This parameter is sampled not 100% tested. At any 
given voltage and temperature, t)(|-|Q2 max is less than tK|-|Qx min for a given device. 

5. This is a synchronous device. All synchronous inputs must meet the specified setup and hold times with stable logic levels for ALL rising 
edges of clock (K) while the device is selected. 



AC TEST LOADS 



+ 5V 
330 



330 



-|- 85 pF 

(INCLUDING 
-* SCOPE AND JIG) 



330 : 



-I- 5pF 

(INCLUDING 
-4 SCOPE AND JIG) 



Figure 1A 



Figure IB 
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1 



READ CYCLE 1 (See Note 1) 



K ICIOCK) 



/ — ^crr:^ — ^_/ 



E (CHIP ENABLE) 
<AVKH 



u 



A (ADDRESS) 



X 



-«KHKH- 



->KHKl- 



-•evkh 



«EVKH- 



vwwwv 



tKHEX 
tKHAX H >AVKH-H— *. 



A„.. 1 



•WHKH - W » >* *«t- tKHWX t^HKH 



W WRITE ENABLE) 



77 



/m^. 



"*-tKHQV 



Q (DATA OUT) On-. 3 






-'KHEX tEVKH f* * ■ 



■tKHAX tAVKH- 



ME)GD(XfflXX)GD(SXS 



-<KHWX tWHKH- 



i2ZZZZ 



HQZ-*- 

:> 



»KHQX ■ 



-'KHEX 



-»KHAX 



-tKHWX 



■ HIGH Z ■ 



HQV-*- 



READ CYCLE 2 (See Note 1) 



K (CLOCK) 



.1 sp"""/ V 

^ M tKHKL *■ \ r \ 



tKHEX- 



E (CHIP ENABLE) 



'KHAX ■ 



■ 'KHKH ■ 



tKlKH »- 



i2ZZXXSi 



A (ADDRESS) «„.. 1 



tKHWX- 



W (WRITE ENABLE) 



'EVKH ■ 



tAVKH - 



tWHKH- 



/ 



iZZZSS. 



Q (DATA OUT) On 3 



^sxzzz/ 

KHQV— »■ 



•tKHEX tEVKH- 



■tKHAX tAVKH 



)( XmXX) (^~)mM)GD(XXM 



•tKHWX twHKH- 



i2ZZZZ 



•<-»■•< — ► 






•tKHEX 



■tKHAX 



■tKHWX 



!HQV — *■ 



1. The outputs Qn-3 and On- 2 ^fe derived from two previous read cycles where W = V|n and E = V|l for those cycles. 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE (W Controlled, See Note 1) 



Parameter 


Symbol 


MCM62963A-30 


Unit 


Notes 


Min 


Max 


Write Cycle Time 


tKHKH 


30 


- 


ns 


2 


Clock High to Q High Z (W=Vil) 


tKHQZ 


- 


13 


ns 


3 


Setup Times for: E 

A 
W 
D 


tEVKH 
tAVKH 
tWLKH 
tDVKH 


5 




ns 


4 


Hold Times for: E 

A 
W 
D 


tKHEX 
tKHAX 
tKHWX 
tKHDX 


3 




ns 


4 



NOTES: 

1. A write is performed when W and E are both low for the specified setup and hold times. 

2. All write cycle timing is referenced from K. 

3. Transition is measured ±500 mV from steady-state voltage with load of Figure IB. This parameter is sampled not 100% tested. At any 
given voltage and temperature, tKHQZ "^'' '^ '^^ than tKHQX mi*^ '^ ^ given device. 

4. This is a synchronous device. All synchronous inputs must meet the specified setup and hold times with stable logic levels for ALL rising 
edges of clock IK) while the device is selected. 



K (CLOCK) 



tEVKH ■ 



E (CHIP ENABLE) 



SSl 



tAVKH - 



A (ADDRESS) 



tWLKH 



W (WfllTE ENABLE) 



XSi 



tQVKH- 



WRITE CYCLE 



/ 



■>KHKH- 



i2ZZXXX}i 



-<KHKL »> 

-tKHEX 



^S / 



■ »KLKH ■ 



'EVKH- 



■tKHAX 



tAVKH- 



KS)Cj[D(EXMS)C3ED(XXXSXX)( 



tKHWX 



tWLKH ■ 



i2ZZXXX^. 



■tKHDX 'DVKH- 



\ 



/ 



/////\\\\\ 



■tKHEX 



•tKHAX 



-tKHWX 



iSZZSSi 



-tKHDX 



■«• ^ -tAVKH 



(DATA OUT) On -2 



■'KHQ2 



HIGHZ 



tEVKH 



*n + 2 



-* •'-tWlKH 



■tQVKH 



\^ »4— tKHQV U *- 
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Motorola Memory Prefix 
Part Number 



T 



Full Part Number- MCM62963AFN30 



Speed (30=30 ns) 
Package (FN = PLCC) 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



MCM62973A 



Product Preview 

4K X 1 2 Bit Synchronous Static RAM 

with Output Registers 

The MCM62973A is a 49,152 bit synchronous static random access memory organized 
as 4096 words of 12 bits, fabricated using Motorola's second-generation high-performance 
silicon-gate CMOS (HCMOS III) technology. The device integrates input registers, high 
speed SRAM, and high-drive capability output registers onto a single monolithic circuit for 
reduced parts count implementation of cache data RAM, writeable control store applica- 
tions, and other applications that utilize long words. 

Synchronous design allows precise cycle control with the use of an external clock (K), 
while CMOS circuitry reduces the overall power consumption of the integrated functions 
for greater reliability. _ 

The addrejs (A0-A11), data (D0-D11), write (W), and chip enable (E) 
inputs are all clock (K) controlled, positive-edge-triggered, noninverting 
registers. _ 

The chip enable (E) input is a synchronous input clock that places the 
device in a low power mode when high at the rising edge of the clock (K). 

The MCM62973A provides output register operation. At the rising edge 
of clock (K), the RAM data from the previous clock (K) high cycle is 
presented. 

Write operations are internally self-timed and initiated by the rising edge 
of the clock (K) input. This feature eliminates complex off-chip write pulse 
generation and provides increased flexibility for incoming signals. 

• Single 5 V ± 10% Power Supply 

• Fast Cycle Times: 18/20 ns Max 

• Fast Clock (K) Access_TimesM0/10 ns Max 

• Address, Data Input, E, and W Registers On-Chip 

• Output Registers for Fully Pipelined Applications 

• High Output Drive Capability 

• internally Self-Timed Write Pulse Generation 

• Separate Data Input and Data Output Pins 



^IP" 



FN PACKAGE 

44-LEAD PLCC 

CASE 777 



PIN ASSIGNMENT 
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s 






S 


en 


3 


< 
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1— 1 


r-.^ 


w-^ 
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p^ 




w-^ 








6 
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1 


44 


43 


42 


41 


40 
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D3[ 
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35 1 


D2l 


12 






















34 1 


m[ 


13 






















33 ] 


D0[ 


14 






















32 ] 


A7[ 


15 






















31 ] 


A8[ 


16 






















30] 


A9[ 


17 






















29 ] 






18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 



AO 

an 

010 
09 

IVSSQ 
08 
07 
06 
05 
04 
03 



O ^ luj 13 



CO CJ o »- 

CO u a c3 



BLOCK DIAGRAM 



A0-A11 



ADDRESS 
REGISTERS 



D0-D11 



DATA 
REGISTERS 



CONTROL 
REGISTERS 



CLOCK 
INPUT 



ROW 
DECODERS 



4Kx12 

MEMORY MATRIX 

128 ROWS X 

384 COLUMNS 



l^^ 



WRITE PULSE 
GENERATOR 



VCC 
VSS 



Vsso 



COLUMN I/O 

COLUMN 
DECODERS 



ROW 
COL 



MSB 



A3, A2, A1, AO, A6 

A7, AM.AIO. A9, AB 

LSB 




OUTPUT 
REGISTERS 



PIN NAMES 

A0-A11 Address Inputs 

W Write Enable 

E Chip Enable 

O0-D11 Data Inputs 

Q0-Q1 1 Data Outputs 

K Clock Input 

Vcc + 5 V Power Supply 

Vss Ground 

VssQ Output Buffer Ground 



^ 



For proper operation of the device Vss 
and both VssQ leads must be 
connected to ground. 



Oil 



This document contains information on a product under development. Motorola reserves the riglit to change or discontinue this product without notice. 
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MOTOROLA FAST SRAM DATA 



TRUTH TABLE 



E 


W 


Operation 


Q0-Q11 


Current 


L 


L 


Write 


HighZ 


'cc 


L 


H 


Read 


Dout 


"cc 


H 


X 


Not Selected 


HighZ 


■SB 



NOTE: The values of E and W are valid inputs for the setup and hold times relative to 
the K rising edge. 

ABSOLUTE MAXIMUM RATINGS (Voltages referenced to Vss = Vssa=OV) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


-0.5 to +7.0 


V 


Voltage Relative to Vss/VsSQ for Any 
Pin Except Vcc 


Vin. Vout 


-0.5toVcc + 0.5 


V 


Output Current (per I/O) 


'out 


±20 


mA 


Power Dissipation 


Pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10 to +85 


"C 


Operating Temperature 


ta 


to +70 


"C 


Storage Temperature 


Tsta 


-55 to +125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields; however, it is ad- 
vised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high- 
impedance circuit. 

This is a synchronous device. All synchron- 
ous inputs must meet the specified setup 
and hold times with stable logic levels for 
ALL rising edges of the clock (K) while the 
device is selected. 

This device contains circuitry that will en- 
sure the output devices are in High Z at 
power up. Care should be taken by the user 
to ensure that all clocks are at V||_ or V|h 
during power up to prevent spurious read 
cycles from occurring. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilib- 
rium has been established. The circuit is in 
a test socket or mounted on a printed circuit 
board and transverse air flow of at least 500 
linear feet per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5-0 V ±10%, Ta = to 70°C. Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = VsSQ = V) 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc +0.3 


V 


Input Low Voltage 


V|L 


-0.5* 


- 


0.8 


V 



*V|L (min) = -3.0 V ac (pulse width ^20 ns) 



DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vin=0 to Vqc) 


llka(i) 


- 


±1.0 


mA 


Output Leakage Current (1=V|h, Vout=0 1° Vqc. Outputs must be in High Z) 


'lkg(O) 


- 


±1.0 


^ 


AC Supply Current (E = V|l, All lnputs = V|L or V|h, lout=0 mA, Cycle 
TimeatKHKH "1'"' MCM62973A-18: tKHKH = 18ns 

MCM62973A-20: tKHKH=20ns 


'CCA 


- 


170 
160 


mA 


Standby Current (E=V|h, Vjh^S.O V, V|ls0.4 V, lout = "^A, Cycle 
Timefc=tKHKHmin) 


<SB 


- 


30 


mA 


Output Low Voltage (loL = 12.7 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 1.8 mA) 


VOH 


2.8 


- 


V 



CAPACITANCE (f=1.0 MHz, dV = 3.0 V, Ta=25''C, Periodically Sampled Rather Than 100% Tested) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 


Cin 


3 


4 


PF 


Output Capacitance 


Cout 


5 


7 


pF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ±10%, Ta=0 to +70°C, Unless Otherwise Noted) 

Input Timing Measurement Reference Level 1.5 V Output Timing Measurement Reference Level 1.5 V 

Input Pulse Levels to 3.0 V Output Load See Figure 1A Unless Otherwiae Noted 

Input Rise/Fall Time 5 ns 

READ CYCLE (See Note 1) 



Parameter 


Symbol 


MCM62973-18A 


MCMe2973A-20 


Unit 


Notes 


Min 


Max 


Min 


Max 


Read Cycle Time 


tKHKH 


18 


- 


20 


- 


ns 


2 


Clock Access Time 


tKHQV 


- 


10 


- 


10 


ns 


3 


Output Active from Clock High 


tKHQX 


3 


- 


3 


- 


ns 


4 


Clock High to Q High Z (E=V|h) 


tKHQZ 


- 


10 


- 


10 


ns 


4 


Clock Low Pulse WkJth 


tKLKH 


5 


- 


5 


- 


r)s 




Clock High Pulse Width 


tKHKL 


5 


- 


5 


- 


ns 




Setup Times for: E 

A 
W 


tEVKH 
tAVKH 
tWHKH 


4 




4 




ns 


5 


Hold Times for: I 

A 
W 


tKHEX 
tKHAX 
tKHWX 


2 




2 




ns 


5 



NOTES: 

1 . A read is defined by W high and 1 low for the setup and hold times. 

2. All read cycle timing is referenced from K. 

3. Valki data from K high will be the data stored at the address of the last valid read cycle. 

4. Transition is measured ±600 mV from steady-state voltage with load of Rgure IB. This parameter is sampled not 100% tested. At any 
given voltage and temperature, t^HQZ '"^^'^ i^ 1^^ than t^^Qx min for a given device. 

5. This is a synchronous device. All synchronous Inputs must meet the specified setup and hold times with stable logic levels for ALL rising 
edges of clock (K) while the device is selected. 



AC TEST LOADS 



+ 5V 
330 



+ 5V 
330 



330 



-I- 85 pF 

(INCLUDING 
-4 SCOPE AND JIG) 



330 



SpF 

(INCLUDING 
4 SCOPE AND JIG) 



Figure 1A 



Figure IB 
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MOTOROLA FAST SRAM DATA 



READ CYCLE 1 (See Note 1) 



K (CLOCK! 



/ — ^czz;^ ^^^^ 



E (CHIP ENABLE) 



71 



<AVKH 
A (ADDRESS) 



zx 



-'ICHKH- 



-• 'KHKI- 



-* 'KLKH >- 



-'EVKH 



'EVKH- 



vwwwv 



tKHEX 
tKHAX >\ 'AVKH — H* »■ 



*n-1 



'WVKH h »H — H-*KHWL twHKH-H *" 

W (WRITE ENABLE) 



_r~iswz7 



.2ZZSX^i 



k 



>KHQV- 



(DATA OUT) On -3 



-'KHEX «EVKH- 



■'KHAX tAVKH- 



— »■ — tKHWX 



■«KHWX twHKH- 



i2ZZZZ 



X 



Qn-2 



Haz-*^ tKHOX 
\ HIGH Z 



-tKHEX 



- <KHAX 



■«KHQV- 



mK 



READ CYCLE 2 (See Note 1) 



K (CLOCK) 



}^ tKHKL »"^ ^ N ^ \ 



'KHEX- 



E (CHIP ENABLE) 



'KHAX — ■ * » 



■ «KHKH ■ 



■ tKLKH >■ 



mi^. 



A (ADDRESS) An- 1 



'KHWX- 



W (WRITE ENABLE) 



'EVKH ■ 



'AVKH- 



'WHKH- 



iZZZSX^L 



"< ^■^ *- 



(DATA OUT) On -3 



KHQV-*- 



•«KHEX «EVKH- 



•KHAX tAVKH- 



)(xsxxx)Cj:d(SMZ)Ced(ssx 



■'KHWX twHKH- 



i2ZZZZ 



i/-»> 



■tKHEX 



■tKHAX 



-tKHWX 



(QV — *" 

IJGI 



NOTE: 
1. The outputs Qn-3 and Qn-2 ^^^ derived from two previous read cycles where W = V|h and E = V|l for those cycles. 
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WRITE CYCLE (W Controlled, See Note 1) 



Parameter 


Symbol 


MCM62973A-18 


MCM62973A-20 


Unit 


Notes 


Min 


Max 


Min 


Max 


Write Cycle Time 


tKHKH 


18 


- 


20 


- 


ns 


2 


Clock High to Output High Z (W= Vjl) 


tKHQZ 


- 


10 


- 


10 


ns 


3 


Setup Times for: E 

A 

w 

D 


tEVKH 
tAVKH 
tWLKH 
tDVKH 


4 




4 




ns 


4 


Hold Times for: E 

A 
W 
D 


tKHEX 
tKHAX 
tKHWX 
tKHDX 


2 




2 




ns 


4 



NOTES: _ 

1. A write is performed when W and E are both low for the specified setup and hold times. 

2. All write cycle timing is referenced from K. 

3. Transition is measured ±500 mV from steady-state voltage with load of Figure IB. This parameter is sampled not 100% tested. At any 
given voltage and temperature, t^HOZ 'tiax is less than t^HOX '"'^ ^°' ^ given device. 

4. This Is a synchronous device. All synchronous inputs must meet the specified setup and hold times with stable logic levels for ALL rising 
edges of clock (K) while the device is selected. 



a 



K (CLOCK) 



'EVKH 



E (CHIP ENABLE) 



SSi 



tAVKH- 



A (ADDRESS) 



tWLKH- 



W (WRITE ENABLE) 



SSi 



tDVKH - 



WRITE CYCLE 



/ 



■'KHKH- 



■'KHKL *- 

-tKHEX 



,2ZZXXX}i 



^s / \ / 



• tKLKH ■ 



tEVKH- 



■tKHAX 



tAVKH- 



KS)(Il[D(SXSS)C3ED(XXfflXX)( 



-tKHWX 



tWLKH ■ 



z(ZZZ^, 



« *• '*—> -tKHDX 'DVKH ■ 



"-«EM:ZJ(SEMXx::^ED(XXfflXXOZ 



/////wvw 



-tKHEX 



■»KHAX 



-tKHWX 



iSZSS. 



-tKHDX 



Q (DATA CUT) On -2 



'KHQV 



U *4-'KHQZ 



X 



Qn-1 



> 



HIGHZ 



-tEVKH 



■ «AVKH 



*n + 2 



■* ►-tDVKH 



•tWLKH 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Mennory Prefix - 
Part Number 



MCM 62973A X XX 



1 



-Speed (18=18 ns, 20 = 20 ns) 
-Package ( FN = PLCC) 



Full Part Nunnbers-MCM62973AFN18 MCM62973AFN20 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



64K X 4 Bit Fast Synchronous 
Static RAM 

The MCM62980 is a 262,144 bit synchronous static random access memory orga- 
nized as 65,536 words of 4 bits, fabricated using Motorola's high-performance silicon- 
gate CIVIOS technology. The device integrates a 64K x 4 SRAM core with advanced 
peripheral circuitry consisting of positive edge triggered registers on address and 
synchronous write enable inputs. Asynchronous controls consist of asynchronous write 
strobe and output enable (G). This device has increased output drive capability 
supported by multiple power pins. 

Write cycles are differentiated from read cycles by the state of the synchronous write 
enable pin (SW) at the rising edge of clock (K). Write cycles are completed only if 
asynchronous write strobe (AW) is asserted within the specified setup time of t he 
following rising edge of clock (K). Write cycles may be aborted by negating the AW 
signal prior to the low transition of the clock. 

Additional power supply pins have been utilized and placed on the package for maxi- 
mum performance. In addition one set of power pins is electrically isolated from the 
other set and supplies power only to the output buffers. This allows connecting the out- 
put buffers to 3.3 V instead of 5.0 V if desired. If 3.3 V output levels are chosen, the 
output buffer impedance in the "high" state is approximately equal to the impedance in 
the "low" state which allows simple yet effective transmission line terminations to be 
achieved. 

The MCM62980 will be available in a 28-pin 300 mil plastic SOJ. 

Applications for this device include cache data and tag RAMs. See Figure 2 for 
applications information. 

Single 5 V ±10% Power Supply 

Choice of 5.0 V or 3.3 V ±10% Power Supplies for Output Buffers 

Fast Access and Cycle Times: 1 5/20 ns Max 

Fully Synchronous Operation, Single Clock Control 

Clock Timed Writes with Asynchronous Late Write Abort 

Registered Address Inputs 

Common Data Inputs and Data Outputs 

Output Enable Controlled Three-State Outputs 

High Output Drive Capability: 85 pF/Output at Rated Access Time 

High Board Density 300 mil Plastic SOJ Package 



MCM62980 




J PACKAGE 
300 MIL SOJ 
CASE 81 OB 



PIN ASSIGNMENT 


K[ 


!• 28 


] Vcc 


A0[ 


2 27 


] A15 


A1[ 


3 26 


] A14 


A2t 


4 25 


] A13 


A3[ 


5 24 


] A12 


A4[ 


6 23 


] All 


A5[ 


7 22 


1 A10 


A6[ 


8 21 


] VCCQ 


A7[ 


9 20 


] VsSQ 


A8[ 


10 19 


] DQO 


A9[ 


11 18 


] DQ1 


swt 


12 17 


] DQ2 


G[ 


13 16 


] DQ3 


vsst 


14 15 


] AW 









PIN NAMES 

AG - A15 Address Inputs 

AWO Asynchronous Write Strobes 

SW Synchronous Write Enable 

K Clock 

G Output Enable 

DQO - DQ3 Data Input/Output 

Vcc +5V Power Supply 

VccQ Output Buffer Power Supply 

VssQ Output Buffer Ground 

Vss Ground 

All power supply and ground pins must be 
connected for proper operation of the device. 
Vcc ^ VcCQ 3' 3" '™es including power up. 
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BLOCK DIAGRAM 



ADDRESS 
(A0-A15) 



SW 







UJ 

1— 
o 

UJ 

ir 


/ » 


MEMORY ARRAY 

64Kx4 

256 ROWS 

256 COLUMNS 


y ^ 


OUTPUT 


uuu- 


DQ3 


y 


U* 


BUFFER 


<" ' 


^16 




'16 




1 






/ 


'4 




t 






, 
























CE 

a 

LU 
CC 


WRITE AMPLIFIER 
















CONTROL 








( 1— 
















( 




. 1 


1 







AW 



TRUTH TABLE (See Note) 



SW 


AW 


G 


Mode 


Supply Current 


I/O status 


H 
H 
L 
L 


X 
X 

L 
H 


L 
H 
X 
X 


Read Cycle 

Read Cycle 

Write Cycle 

Aborted Write Cycle 


'CC 

'cc 
'cc 
'cc 


Data Out 
HIgh-Z 
High-Z 
High-Z 



NOTE: SW and AW satisfy the specified setup and hold times for the rising edge of clock 
(K). 

ABSOLUTE MAXIMUM RATINGS (Voltages referenced to Vss = VssQ = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to 7.0 


V 


Voltage Relative to VssA/sSQ 'or Any Pin 
Except Vcc and VccQ 


Vin.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current (per I/O) 


'out 


±20 


mA 


Power Dissipation 


Pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to + 70 


°c 


Storage Temperature 


Tstg 


-55 to +125 


°C 



NOTE: Pemianent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



AC TEST LOADS 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 

This device contains circuitry that will 
ensure the output devices are in High Z at 
power up. 



+ 5V 



OUTPUT- 



JL Zo=5on -L ^ 



Rl = son 



OUTPUT - 



255 ii 



Vl=1.5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A 



Figure 1 B 
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MOTOROLA FAST SRAM DATA 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, VcCQ = 5.0 V or 3.3 V ± 10%, Ta = to +70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = VssQ = V) 



Parameter 


Symbol 


MIn 


TVP 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Output Buffer Supply Voltage 
(5.0 VTTL Compatible) 
(3.3 V 50 n Compatible) 


VcCQ* 


4.5 
3.0 


5.0 
3.3 


5.5 
3.6 


V 


Input Higti Voltage 


V|H 


2.2 


- 


Vcc + 0.3 


V 


Input Low Voltage 


V|L 


-0.5** 


- 


0.8 


V 



* VcCQ ni^st be s Vcc at all times, including power up. 
** V|L (min) = - 3.0 V ac (pulse width s 20 ns) 



DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'ikg(i) 


— 


— 


±1.0 


HA 


Output Leakage Current (S = V|h) 


>lkg(0) 


- 


- 


±1.0 


HA 


AC Supply Current (G = V|h, All Inputs = V|l = 0.0 V and V|h s 3.0 V, 
lout = mA, Cycle Times ^ tKHKH m'") 


'CCA 


— 


130 


170 


mA 


Output Low Voltage (Iql = + 80 mA) 


Vol 


- 


- 


0.4 


V 


Output High Voltage (Iqih = - 4.0 mA) 


VOH 


2.4 


- 


- 


V 



CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25'>C, Periodically Sampled Rather Than 1 00% Tested) 



Parameter 


Symbol 


Max 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ3) 


Cin 


4 


6 


PF 


Input/Output Capacitance (DQO - DQ3) 


C|/0 


8 


10 


PF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ±10%, VcCQ = 5.0 V or 3.3 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



1 



Input Timing Measurement Reference Level 1.5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

READ AND WRITE CYCLE TIMING (See Note 1) 



Output Timing Reference Level 1 .5 V 

Output Load See Figure 1A Unless Otherwise Noted 



Parameter 


Symbol 


MCM62980-15 


MCM62980-20 


Unit 


Notes 


MIn 


lUlax 


Min 


Max 


Cycle Times: 
Clocl< High to Clock High 


tKHKH 


15 


— 


20 


— 


ns 




Access Times: 
Clocl< High to Output Valid 
Output Enable Low Output Valid 


tKHQV 
IGLOV 


I 


15 
6 


- 


20 
8 


ns 


2 


Aborted Write Cycles: 
Clocl< Low to Asynchronous Write Strobe High 
Clock High to Asynchronous Write Strobe Invalid 


tKLAWH 
tKHAWX 


2 





2 





ns 




Output Buffer Control: 

Output Enable High to Output High-Z 

Output Enable Low to Output Low-Z 
Reads: 

Clock High to Output Low-Z after Write 

Clock High to Output Invalid 
Writes: 

Clock High to Output High-Z after Read 


tQHQZ 
IGLQX 

tKHQXI 
tKHQX2 

iKHQZ 


2 
2 

8 

5 

3 


6 
8 


2 
2 

8 
5 

3 


8 
10 


ns 


3 


Clock: 
Clock High Time 
Clock Low Time 


tKHKL 
tKLKH 


4 
8 


I 


4 
10 


- 


ns 




Setup Times: 

Address Valid to Clock High 

Synchronous Write Enable Valid to Clock High 
Writes: 

Data In Valid to Clock High 

Asynchronous Write Strobe Low to Clock High 


tAVKH 
tSWVKH 

tDVKH 
tAWLKH 


3 
3 

5 
6 


- 


3 
3 

6 
6 


— 


ns 




Hold Times: 

Clock High to Address Invalid 

Clock High to Synchronous Write Enable Invalid 
Writes: 

Clock High to Data In Invalid 

Clock High to Asynchronous Write Strobe High 


tKHAX 
tKHSWX 

tKHDX 
tKHAWX 


2 
2 


2 


- 


2 
2 


2 


— 


ns 





NOTES: 

1 . This is a synchronous device. All synchronous inputs must meet the specified setup and hold times with stable logic levels for ALL rising edges 
of clock (K). 

2. Into rated load of 85 pF equivalent resistive load (see Figure 1 ). 

3. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, Ikhqz 's less than Ikhoxi ^^d tQi-iQz is less than tQLQX tor a given device. 
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MOTOROLA FAST SRAM DATA 



READ CYCLES 



■•khkh- 



■•khkl- 



■<KLKH- 



\ -/ \_^ V 



ADDRESS 



SW 



DATA OUT 



Y 



•'AVKH 



' (Mmm 



■'khax 'khswx- 

-'KHQXr 



^ 



-'SWVKH 



mmmn wmm 



-'KHQV- 



OUT 



•'KHQX2 



\ 



XEXXXXn 



'GHQZ- 



^ 



'GLQV 



\ 



■'GLQX 



READ — WRITE — READ CYCLES 



■ 'KHKH- 



;^^k^^A 



-'AVKH 



-'KHKL 



/" 



-'KLKH 



\-r~\^r\ 



— OSXE)0<SZX)0(ZM)OSXX)aXXXZXX 



SW 



data IN 



DATA OUT 



r^ 



-'KHAX 



xsm_. 



- tSWVKH 



tKHSWX" 



-•khqv- 



MEX^ 



"^{MX^^SS^. 



<rzj(E> 



K^ 



■»KHDX 



■'khoz 



■'KHQX1 



-tDVKH 
I tKHQV 



tAWLKH 



\ i 



<^g:> 



■ •khawh 'klawh 



j^m 



■<xxxm 



IB \^ 



■'KHAWX 



READ 



WRITE 



READ 



ABORTED WRITE 
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ADDRESS BUS 



/ 



6 ns 



1 



'A{17:4) 



^A(3:2) ^A(3:2) 

13 ns 



BCLK 



74F241 
BUFFER 



'RA(17:4) 



t 



74F191 
COUNTER 



11 ns /''CA(3:2) 



74F258 
MULTIPLEXER 



^^RA(3:2) 
RA(17:2) 



DATA BUS 



MCM62980 

64Kx4 

SYNCHRONOUS 

SRAM 



Figure 2. Burstable 64K x 32 Memory Array 



•BCLK 



20 ns 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 62980 X XX XX 



Motorola Memory Prefix 
Part Number 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 
Speed (15 = 15 ns, 20 = 20 ns) 
Package (J = 300 mil SOJ) 



Full Part Numbers — MCM62980J15 
MCM62980J20 



MCM62980J15R2 
MCM62980J20R2 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 
SEMICONDUCTOR 

TECHNICAL DATA 



64K X 4 Bit Fast Synchronous 
ParityRAM™ 

The MCM62981 is a 262,144 bit synchronous static random access memory 
organized as 65,536 words of 4 bits, fabricated using Motorola's high-performance 
silicon-gate CMOS technology. The device integrates a 64K x 4 SRAM core with 
advanced peripheral circuitry consisting of positive edge triggered registers on 
address and synchronous write enable inputs. Asynchronous controls include 
asynchronous write strobes and output enable (G).This device has increased output 
drive c a pabili ty supported by multiple power pins. Four asynchronous write strobes 
(AWO - AW3) are provided to allow each bit position to be written individually, there- 
by simplifying the task of supporting byte parity. This x4 organized SRAM is ideally 
suited for parity on 32-bit words.The device is functionally similar to the MCM62980 
and MCM62990 with the only difference being the individual bit write capability. 

Write cycles are differentiated from read cycles by the state of the synchronous 
write enable pin (SW) at the rising edge of clock ( K). W rite cycles are completed 
only if the appropriate asynchronous write strobe (AWx) is asserted within the speci- 
fied setup time of the following rising edge of clock (K). Write cycles may be aborted 
by ensuring that each AWx is negated by the time the clock transitions to the low 
state. 

Additional power supply pins have been utilized and placed on the package for 
maximum performance. In addition, one set of power pins is electrically isolated 
from the other set and supplies power only to the output buffers. This allows con- 
necting the output buffers to 3.3 V instead of 5.0 V if desired. If 3.3 V output levels 
are chosen, the output buffer impedance in the "high" state is approximately equal 
to the impedance in the "low" state which allows simple yet effective transmission 
line terminations to be achieved. 

The MCM62981 will be available in a 32-pin 300 mil plastic SOJ. 

Applications for this device include parity RAMs for fast data caches. 

Single 5 V ± 1 0% Power Supply 

Choice of 5.0 V or 3.3 V ± 10% Power Supplies for Output Buffers 

Fast Access and Cycle Times: 1 5/20 ns Max 

Fully Synchronous Operation, Single Clock Control 

Clock Timed Writes with Asynchronous Late Write Abort 

Each Bit Position Individually Writeable for Simple Parity Support 

Registered Address Inputs 

Common Data Inputs and Data Outputs 

Output Enable Controlled Three-State Outputs 

High Output Drive Capability: 85 pF/Output at Rated Access Time 



MCM62981 



^ 



J PACKAGE 

300 MIL SOJ 

CASE 857 



PIN ASSIGNMENT 


K[ 


1 • 32 


]vcc 


A0[ 


2 31 ] A15 


A1[ 


3 30 ] A14 


A2[ 


4 29 ] A13 


A3[ 


5 28 ] A12 


A4[ 


6 27 ] All 


A5[ 


7 26 


] A10 


A6[ 


8 25 


]VCCQ 


A7[ 


9 24 


] VsSQ 


A8[ 


10 23 


] DQO 


A9[ 


11 22 


] DQ1 


SW[ 


12 21 


] DQ2 


G[ 


13 20 


] DQ3 


vsst 


14 19 


] AW3 


NC[ 


15 18 


] AW2 


AWO[ 


16 17 


] AWT 









PIN NAMES 

A0- A 15 ■■ Address Inputs 

AW O - AW3 . Asynchronous Write Strobes 

SW Synchronous Write Enable 

K Clock 

G Output Enable 

DQO - DQ3 Data Input/Output 

Vcc +5V Power Supply 

VccQ Output Buffer Power Supply 

VssQ Output Buffer Ground 

Vss Ground 

NO No Connect 

All power supply and ground pins must be 
connected for proper operation of the device. 
Vcc ^ VcCQ 3*3" 'if^ss including power up. 



Parity RAM Is a trademark of Motorola Inc. 
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BLOCK DIAGRAM 



ADDRESS 
(A0-A15) 



SW 





CO 
C3 

UJ 
CC 


/ » 


MEMORY ARRAY 


>' » 


OUTPUT 


DQO 


-DQ3 


^ » 


64Kx4 

256 ROWS 

256 COLUMNS 


''4 ' 


BUFFER 


U ' ' 


16 


16 


1 




/ 4 




1 
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oc 

CO 
C3 

UJ 
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WRITE AMPLIFIER 
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CONTROL 
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H- 




ii 1. .. 1 







AWO AW1 AW2 AW3 



TRUTH TABLE (See Note) 



SW 


AWx 


G 


Mode 


Supply Current 


I/O Status 


H 


X 


L 


Read Cycle 


'CC 


Data Out 


H 


X 


H 


Read Cycle 


•cc 


High-Z 


L 


L 


X 


Write Cycle 


Ice 


High-Z 


L 


H 


X 


Aborted Write Cycle 


'cc 


High-Z 



ABSOLUTE MAXIMUM RATINGS (Voltages referenced to Vss = VssQ = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


vcc 


- 0.5 to 7.0 


V 


Voltage Relative to Vss/VsSQ 'o"" Any Pin 
Except Vcc and VccQ 


Vin.Vout 


-0.5 to Vcc +0.5 


V 


Output Current (per I/O) 


'out 


±20 


mA 


Power Dissipation 


Pd 


1.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


ta 


to + 70 


°C 


Storage Temperature 


Tstg 


-55 to +125 


°C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to the OPERATING CONDI- 
TIONS. Exposure to higher than recommended voltages for extended periods of 
time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be talon to avoid 
application of any voltage higher than maxi- 
mum rated voltages to these high-impedance 
circuits. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 

This device contains circuitry that will 
ensure the output devices are in High Z at 
power up. 



AC TEST LOADS 



+ 5V 



OUTPUT (T 



X Zo= 50 



Rl = 5on 



^ 



OUTPUT - 



255 fl 



Vl = 1.5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1A 



Figure 1B 



!\/IC!\/I62g81 
4-118 



MOTOROLA FAST SRAM DATA 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ±10%, VccQ = 5.0 V or 3.3 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 

DC OPERATING CONDITIONS AND CHARACTERISTICS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Output Buffer Supply Voltage 
(5.0 VTTL Compatible) 
(3.3 V 50 n Compatible) 


VcCQ 


4.5 
3.0 


5.0 
3.3 


5.5 
3.6 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0.3 


V 


Input Low Voltage 


VjL 


-0.5* 


- 


0.8 


V 



* V|L (min) = - 3.0 V ac (pulse width ^ 20 ns) 



DC OPERATING CONDITIONS AND CHARACTERISTICS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Input Leakage Current (All Inputs, V|n = to Vcc) 


'lkg(l) 


- 


- 


±1.0 


^A 


Output Leakage Current (G"= V|h) 


"ikg(O) 


- 


- 


±1.0 


HA 


AC Supply Current (G = V|h. All Inputs = V|l = 0.0 V and V|h ^ 3.0 V, 
lout = fTiA, Cycle Times > tKHKH f"'") 


•CCA 


— 


130 


170 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


- 


V 



CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ3) 


Cin 


4 


6 


PF 


Input/Output Capacitance (DQO - DQ3) 


Cj/O 


8 


10 


PF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, VcCQ = 5.0 V or 3.3 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

READ AND WRITE CYCLE TIMING (See Note 1) 



Output Timing Reference Level 1 .5 V 

Output Load See Figure 1 A Unless Othenwise Noted 



1 



Parameter 


Symbol 


MCM62981-15 


MCM62981-20 


Unit 


Notes 


MIn 


Max 


MIn 


Max 


Cycle Times: 
Clock High to Clock High 


tKHKH 


15 


— 


20 


— 


ns 




Access Times: 
Clock High to Output Valid 
Output Enable Low Output Valid 


tKHQV 
tGLQV 


- 


15 
6 


I 


20 
8 


ns 


2 


Aborted Write Cycles: 
Clock Low to Asynchronous Write Strobe High 
Clock High to Asynchronous Write Strobe Invalid 


tKLAWxH 
tKHAWx 


2 





2 





ns 




Output Buffer Control: 

Output Enable High to Output High-Z 

Output Enable Low to Output Low-Z 
Reads: 

Clock High to Output Low-Z after Write 

Clock High to Output Invalid 
Writes: 

Clock High to Output High-Z after Read 


tQHQZ 
tGLQX 

*KHQX1 
tKHQX2 

tKHQZ 


2 
2 

8 
5 

3 


6 
8 


2 
2 

8 
5 

3 


8 
10 


ns 


3 


Clock: 
Clock High Time 
Clock Low Time 


tKHKL 
tKLKH 


4 
8 


I 


4 
10 


- 


ns 




Setup Times: 

Address Valid to Clock High 

Synchronous Write Enable Valid to Clock High 
Writes: 

Data In Valid to Clock High 

Asynchronous Write Strobe Low to Clock High 


tAVKH 
tSWVKH 

'DVKH 
tAWxLK 


3 
3 

5 
6 


— 


3 
3 

6 
6 


- 


ns 




Hold Times: 

Clock High to Address Invalid 

Clock High to Synchronous Write Enable Invalid 
Writes: 

Clock High to Data In Invalid 

Clock High to Asynchronous Write Strobe High 


'khax 

'KHSWX 

tKHDX 
tKHAWx 


2 
2 


2 


- 


2 
2 


2 


— 


ns 





NOTES: 

1 . This is a synchronous device. All synchronous inputs must meet the specified setup and hold times with stable logic levels for ALL rising edges 
of clock (K). 

2. Into rated load of 85 pF equivalent resistive load (see Figure 1). 

3. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, tKHQZ is less than tKHQXI ^^^ *GHQZ 's less than tQLQx for a given device. 
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MOTOROLA FAST SRAM DATA 



READ CYCLES 



■'KHKH- 



-tKHKL- 



-'KLKH- 



\ / \ / V 



ADDRESS 



SW 



DATA OUT 






•'AVKH 



' mmm 



-tKHAX 'KHSWX- 

-'KHQX1- 



■tSWVKH 



wmmr mmyx 



■tKHQV 



■ fKHQX2 



^fc^DteS)Q a 



tQHQZ- 



\ 



/ \ 



•glqv 



■»GLQX 



READ - WRITE - READ CYCLES 



I 



.f 



■ tKHKH- 



-<AVKH 



-'KHKL 



\^^~A_r-v^"^kr^ 



-•klkh 



— OXEXX)0fflX)0(EXZZ>0<XSX)0(SXSX 



SW 



DATA IN 
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ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



62981 X XX 



t 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 
Speed (15 = 15 ns, 20 = 20 ns) 
Package (J = 300 mil SOJ) 



Full Part Numbers — MCM62981J15 
MCM62981J20 



MCM62981J15R2 
MCM62981J20R2 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



16K X 16 Bit Synchronous 
Fast Static RAIVI 

The MCM62990A is a 262,144 bit synchironous static random access memory 
organized as 1 6,384 words of 1 6 bits, fabricated using Motorola's higli-performance 
silicon-gate CMOS technology. The device integrates a 16K x 16 SRAM core with 
advanced peripheral circuitry, inputs to the device fall into two categories: synchronous 
and asynchronous. All synchronous inputs pass through positive-edge-triggered 

registers controlled by a single clock input (K). The synchronous inputs include all 

addresses, the two chip enables (SE and SE), and the synchronous write e nable (SW). 

Asy nchronous inputs_include the asynchronous byte write strobes (AWL and 
AWH), output enable (S), data input (DQO - DQ15), and the data latch enable 
(DL). Input data can be asynchronously latched by DL to provide simplified data- 
in timings during write cycles. 

Address and write control are regist ere d on-ch ip which greatly simplifies 
write cycles. Dual write strobe s (AWL and AWH) are provided to allow indi- 
vidually writeable bytes. AWL controls DQO - DQ7, the lower bits while 
AWIH controls DQ8 - DQ15, the upper bits. In addition, the AWs allow late 
write cycles to be aborted if they are "false" during the low period of the 
clock. Dual chip enables (SE and SE) are provided, allowing address 
decoding to be accomplished on-chip when the device is used in a dual 
bank mode. 

An input data latch is provided. When data latch enable (DL) is high, the 
data latch is in the transparent state. When DL is low, the data latch is in the 
latched state. This data input latch simplifies write cycles by guaranteeing 
data hold time in a simple fashion. 

Additional power supply pins have been utilized and placed on the package 
for maximum performance. In addition, one set of power pins is electrically 
isolated from the other two and supplies power only to the output buffers. This 
allows connecting the output buffers to 3.3 V instead of 5.0 V if desired. If 
3.3 V output levels are chosen, the output buffer impedance in the "high" state 
is approximately equal to the impedance in the "lov\r state which allows simple 
yet effective transmission line terminations to be achieved. 

The MCM62990A will be available in a 52 pin plastic leaded chip carrier 
(PLCC). 

Typical applications for this device are cache memory and tag RAMs, memory 
in systems which are pipelined and systems which require wide data bus widths 
and reduced parts count. 

Single 5 V ± 10% Power Supply 

Choice of 5 V or 3.3 V Power Supplies for Output Buffers 

Fast Access Times: 12/15/20/25 ns Max 

Byte Writeable via Dual Write Strobes with Abort Write Capability 

Separate Data Input Latch for Simplified Write Cycles 

Clock Controlled Registered Address, Write Control, and Dual Chip Enables 

Common Data Inputs and Data Outputs 

Output Enable Controlled Three-State Outputs 

High Output Drive Capability: 85 pF/Output at Rated Access Time 

High Board Density 52 Lead PLCC Package 



MCM62ggOA 




FN PACKAGE 
PLASTIC 
CASE 778 



PIN ASSIGNMENT 



< < lcol<l< ^>' 



15 ^ ^ 



IX)8C 8 
DQ9C 9 

VccqC 10 
vssqCii 

DQ10[ 12 
DQ11 [ 13 
DQ12[ 14 
DQ13C 15 

vssqC 16 

VcCQ C 17 

DQ14[ 18 

DQ15 C 19 

NC[ 20 



7 6 5 4 3 2 1 52 51 50 49 4847 



21 22 23 24 25 26 2728 29 30 31 3233 



46]NC 
45 ] DQ7 
44]DQ6 
43 ] VcCQ 
42 ] VsSQ 
41 ]dQ5 
40]DQ4 
39 ] DQ3 
38]DQ2 
37 ] VsSQ 
36 ] VcCQ 
35]DQ1 
34] DQO 



3J3J^35^< 



PIN NAMES 

AO - A13 Address Inputs 

K Clock Input 

DL Data Latch Enable 

SW Synchronous Write Enable 

AWL Lower Byte Asyno Write Strobe 

AWH Upper Byte Async Write Strobe 

SE Synchronous Chip Enable 

5E Synchronous Chip Enable 

G Asynchronous Output Enable 

DQO - DQ15 Data Input/Output 

Vcc + 5V Power Supply 

VccQ Output Buffer Power Supply 

VssQ Output Buffer Ground 

Vss Ground 

NO No Connection 

All power supply and ground pins must be 
connected for proper operation of the device. 
Vcc ^ VccQ atal' times including power up. 
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BLOCK DIAGRAM 



SW 
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TRUTH TABLE (See Notes) 



SEs 


SW 


AWL 


AWH 


DL 


G 


Mode 


Supply 
Current 


I/O 
Status 


F 


X 


X 


X 


X 


X 


Deselected Cycle 


'SB 


High-Z 


T 


H 


X 


X 


X 


H 


Read Cycle 


'cc 


High-2 


T 


H 


X 


X 


X 


L 


Read Cycle 


'CC 


Data Out 


T 


L 


L 


L 


H 


X 


Write Cycle All Bits Transparent Data In 


'cc 


High-Z 


T 


L 


H 


H 


X 


X 


Aborted Write Cycle 


Ice 


High-Z 


T 


L 


L 


H 


H 


X 


Write Cycle Lower 8 Bits Transparent Data In 


Ice 


High-Z 


T 


L 


H 


L 


L 


X 


Write Cycle Upper 8 Bits Latched Data In 


'cc 


High-Z 



NOTES: 

1. True(T)isSE=1 andSE = 0. 

2. Registered inputs (Addresses, SW, SE, and SE) satisfy the specified setup and hold times about the rising edge of clock 
(K). Data-in satisfies the specified setup and hold times for DL. 

3. A transparent write cycle is defined by DL high during the write cycle. 

4. A latched write cycle is defined by DL transitioning low during the write cycle and satisfying the specified setup and 
hold times. 
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MOTOROLA FAST SRAM DATA 



ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = VssQ = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss^VsSQ 'or Any 
Pin Except Vqc and VccQ 


Vin.Vout 


-0.5 to Vcc + 0-5 


V 


Output Current (per I/O) 


'out 


±20 


mA 


Power Dissipation 


Pd 


2.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


Ta 


to +70 


"C 


Storage Temperature 


Tstg 


-55 to + 125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be tal<en to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This CMOS memory circuit has been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 

This device contains circuitry that will 
ensure the output devices are in High-Z at 
power up. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = VcCQ = 5.0 V ±10%, Ta = to + 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss 


= VssQ = 


OV) 








Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


VcC" 


4.5 


5.0 


5.5 


V 


Output Buffer Supply Voltage (5.0 V TTL Compatible) 
(3.3 V 50 n Compatible) 
(VccQ must be < Vcc a* a" times, including power up.) 


VcCQ 


4.5 
3.0 


5.0 
3.3 


5.5 
3.6 


V 


Input High Voltage 


VjH 


2.2 


- 


Vcc + 0.3 


V 


Input Low Voltage 


V|L 


-0.5* 


- 


0.8 


V 



* V|L (min) = - 3.0 V ac (pulse width < 20 ns) 
"Vcc "lust be > VccQ at all times, including power up. 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


llkg(l) 


— 


— 


±1.0 


HA 


Output Leakage Current (G = V|h) 


'lkg(O) 


- 


- 


±1.0 


HA 


AC Supply Current (G = V|h. lout = mA, All Inputs = V|l or V|h, 
V|L = V and V|h ^ 3.0 V, Cycle Time > tKHKH "^i") 


'CCA12 
ICCA15 
ICCA20 
ICCA25 


- 


295 
275 
265 
255 


350 
330 
320 
310 


mA 


Standby Current (E = V|h, E = V|l, lout = niA, All Inputs = V|l or V|h, 
V|L = V and V|h S 3.0 V, Cycle Time > IkhkH "lin) 


'SB 


— 


40 


50 


mA 


Output Low Voltage (Iql = + 8-0 mA) 


Vol 


- 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


- 


V 



CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ15) 


Cin 


4 


6 


PF 


Input/Output Capacitance (DQO - DQ15) 


Cout 


8 


10 


PF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ±10%, VcCQ = 3.3 V or 5.0 V ±10%, Ta = to +70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

input Rise/Fall Time 3 ns 

READ AND WRITE CYCLE TIMING (See Notes 2 and 3) 



Output Timing Reference Level 1 .5 V 

Output Load See Figure 1A Unless Othen/trise Noted 



Parameter 


Symbol 


62990A-12 


62990A-15 


62990A-20 


62990A-25 


Unit 


Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Cycle Times 
Clock High to Clock High 


tKHKH 


15 


— 


15 


— 


20 


— 


25 


— 


ns 




Access Times 
Clock High to Output Valid 
Output Enable Low to Output Valid 


tKHQV 
tQLQV 


- 


12 
5 


- 


15 
6 


- 


20 
8 


- 


25 
10 


ns 


4 


Aborted Write Cycles 
Clock Low to Asynchronous Write 

Strobes (AWL, AWH) High 
Clock High to AWx Invalid 


tKLAWxH 
tKHAWxL 


2 





2 





2 





2 





ns 




Output Buffer Control 

Asynchronous Output Enable (G) 
High to Output High Z 

G Low to Output Low Z 
Reads: 

Clock (K) High to Output Low Z 
After Deselect or Write 

Data Out Hold After Clock High 
Writes: 

K High to Output High Z After Read 


tGHQZ 
tGLQX 
tKHQXI 
tKHQX2 
tKHQZ 


2 
2 
8 
5 
3 


5 
10 


2 
2 
8 
5 
3 


5 
10 


2 
2 
8 

5 
3 


5 
10 


2 
2 
8 
5 
3 


5 
10 


ns 


1 

1 
1 
5 
1 


Clock 
Clock High Time 
Clock Low Time 


tKHKL 
tKLKH 


4 

7 


- 


4 
8 


- 


4 
10 


- 


4 
10 


- 


ns 




Setup Times 
Address Valid to Clock High 
Synchronous Write (SW) Valid to 

Clock High _ 
Synchronous Enables (SE, SE) 
Valid to Clock High 

Writes: 
Data-in Valid to Clock High 
AWL, AWH Low to Clock High 

Data Latch: 
Data-in Valid to DL Low 


tAVKH 
tSWVKH 

tSEVKH 

tDVKH 
tAWxLKH 

tDVDLL 


3 
3 

3 

5 
6 

2 


- 


3 
3 

3 

6 

6 

2 


- 


3 
3 

3 

6 
6 

2 




3 
3 

3 

7 
7 

2 




ns 


5 
5 

5 

2,5 
5 

3,5 


Hold Times 
Clock High to Address Invalid 
Clock High to SW Invalid 
Clock High to SE, SE Invalid 

Writes: 
Clock High to Data-in Invalid 
Clock High to AWL, AWH High 
Clock High to DL High 

Data Latch: 
DL Low to Data-in Invalid 
DL High to Clock High 


tKHAX 
tKHSWX 
tKHSEX 

tKHDX 
tKHAWxH 
tKHDLH 

tDLLDX 
tDLHKH 


2 
3 
3 

2 
2 
2 

2 
5 


- 


2 
3 
3 

2 
2 
2 

2 
6 


- 


2 

3 
3 

2 
2 
2 

2 
6 


- 


2 
3 
3 

2 
2 
2 

2 

7 




ns 


5 
5 
5 

2,5 

5 

3,5 

3,5 
3,5 



NOTES: 

1 . Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, tKHQZ 's less than tKHQX a"d tQHQZ 's less than tQLQX tof a Qiven device. 

2. A transparent write cycle is defined by DL high during the write cycle. 

3. A latched write cycle is defined by DL transitioning low during the write cycle and satisfying the specified hold time for the rising edge of 
clock (K). 

4. Into rated load of 85 pF equivalent resistive load (see Figure 1 A). 

5. This Is a synchronous device. All synchronous inputs must meet the specified setup and hold times with stable logic levels for all rising edges 
of clock (K) or falling edges of data latch enable (DL). 
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AC TEST LOADS 



+ 5V 



OUTPUT- 



J_ Zo= son _L > 
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2ssn 
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480 n 

SpF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A Figure 1B 

NOTE: For Information on output l-V characteristics, see Chapter 8, Section 1 . 
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READ-UNLATCHED WRITE-READ CYCLES 
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WRITE CYCLES 
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ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 



6299M m 



T 



Speed (12 = 12 ns, 15=15 ns, 20 = 20 ns 
25 = 25 ns) 

Package (FN = PLCC) 



Full Part Numbers — MCM62990AFN1 2 MCM62990AFN15 MCM62990AFN20 MCM62990AFN25 
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1 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



16K X 16 Bit Asynchronous/Latched 
Address Fast Static RAIVI 

The MCM62995A is a 262,144 bit latched address static random access memory 
organized as 1 6,384 words of 1 6 bits, fabricated using Motorola's high-performance 
silicon-gate CMOS technology. The device integrates a 1 6K x 1 6 SRAM core with 
advanced peripheral circuitry consisting of address and data input latches, active high 
and active low chip enables, separate upper and lower byte write strobes, and a fast 
output enable. This device has increased output drive capability supported by multiple 
power pins. In addition, the output levels can be either 3.3 V or 5 V TTL compatible by 
choice of the appropriate output bus power supply. 

Address, data in, and chip enable latches are provided. When latch enable 
(LE for address and chip enables and DL for data in) is high, the address, 
data in, and chip enable latches are in the transparent state. If latch enable 
(LE, DL) is tied high, the device can be used as an asynchronous SRAM. 
When latch enable (LE, DL) is low, the address, data in and chip enable 
latches are in the latched state. This input latch simplifies read and write 
cycles by guaranteei ng add res s and d ata-in hold time in a simple fashion. 

Dual writ e stro bes (BWL and BWH) are provided to allow individ ually write- 
able bytes. BWL controls DQO - DQ7 (the lower bits), while BWH controls 
DQ8 - DQ15 (the upper bits). 

Additional power supply pins have been utilized and placed on the package 
for maximum performance. In addition, the output buffer power pins are elec- 
trically isolated from the other two and supply power only to the output buffers. 
This allows connecting the output buffers to 3.3 V instead of 5.0 V if desired. If 
3.3 V output levels are chosen, the output buffer impedance in the "high" state 
is approximately equal to the impedance in the "low" state thereby allowing 
simplified transmission line terminations. 

The MCM62995A is available in a 52 pin plastic leaded chip carrier (PLCC). 

This device is ideally suited for systems which require wide data bus widths, 
cache memory and tag RAMs. See Figure 2 for applications information. 

Single 5 V ± 1 0% Power Supply 

Choice of 5 V or 3.3 V ± 10% Power Supplies for Output Buffers 

Fast Access Times: 12/15/20/25 ns Max 

Byte Writeable via Dual Write Strobes with Abort Write Capability 

Separate Data Input Latch for Simplified Write Cycles 

Address and Chip Enable Input Latches 

Common Data Inputs and Data Outputs 

Output Enable Controlled Three-State Outputs 

High Output Drive Capability: 85 pF/Output at Rated Access Time 

High Board Density 52 Lead PLCC Package 



MCM62995A 




FN PACKAGE 
PLASTIC 
CASE 778 



PIN ASSIGNMENT 



DQ8 
DQ9 
VCCQ 
VSSQ 
DQ10 
DQ11 
DQ12 
DQ13 
VsSQ 
VcCQ 
DQ14 
DQ15 
NC 



7 6 5 4 3 2 



9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 



1 52 51 50 49 48 47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 



21 22 23 24 25 26 27 28 29 30 31 32 33 



] NC 
] DQ7 
] DQ6 
^ VcCQ 

} VsSQ 
J DQ5 
DQ4 
] DQ3 
] DQ2 
] VssQ 
J VcCQ 
J DQ1 
] DQO 



?i S5 2? t: !S 15 "5 ^S ^ ^ Z^ 5 



PIN NAMES 

AO - A13 Address Inputs 

LE Latch Enable 

DL Data Latch Enable 

W ■■ Write Enable 

BWL Byte Write Strobe Low 

BWH Byte Write Strobe High 

E Active High Chip Enable 

E Active Low Chip Enable 

G Output Enable 

DQO - DQ1 5 Data Input/Output 

Vcc +5 V Power Supply 

VcCQ Output Buffer Power Supply 

VsSQ Output Buffer Ground 

Vss Ground 

NC No Connect 



All power supply and ground pins must be 
connected for proper operation of the device. 
Vcc - VcCQ 3t all times including power up. 
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BLOCK DIAGRAM 
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'16 
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CONTROL 
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BWL BWH 



DL 



TRUTH TABLE 



Es 


w 


BWL 


BWH 


LE 


DL 


G 


Mode 


Supply 
Current 


I/O 
Status 


F 


X 


X 


X 


X 


X 


X 


Deselected Cycle 


'SB 


High-Z 


T 


H 


X 


X 


H 


X 


H 


Read Cycle 


ice 


High-Z 


T 


H 


X 


X 


H 


X 


L 


Read Cycle 


Ice 


Data Out 


T 


H 


X 


X 


L 


X 


L 


Latched Read Cycle 


'cc 


Data Out 


T 




L 


L 


H 


H 


X 


Write Cycle All Bits 


'cc 


High-Z 


T 




H 


H 


X 


X 


X 


Aborted Write Cycle 


'cc 


High-Z 


T 




L 


H 


H 


H 


X 


Write Cycle Lower 8 Bits 


Ice 


High-Z 


T 




H 


L 


H 


L 


X 


Write Cycle Upper 8 Bits Latched Data-in 


Ice 


High-Z 


T 




L 


L 


L 


L 


X 


Latched Write Cycle Latched Data-in 


'cc 


High-Z 



NOTE: True (T) 
satisfies 



is E = 1 and E = 0. E, E, and Addresses satisfy the specified setup and hold times for the falling edge of LE. Data-in 
the specified setup and hold times for falling edge of DL. 
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ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = VssQ = V) 



m 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


-0.5 to +7.0 


V 


Voltage Relative to Vgs^sSQ 'or Any 
Pin Except Vcc and VccQ 


Vjn.Vout 


- 0.5 to Vcc + 0-5 


V 


Output Current (per I/O) 


'out 


±20 


mA 


Power Dissipation 


Pd 


2.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


Ta 


Oto+70 


°C 


Storage Temperature 


Tstg 


-55 to + 125 


°C 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be tal<en to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance cir- 
cuit. 

This CMOS memory circuit has been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 

This device contains circuitry that will ensure 
the output devices are in High-Z at power up. 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = VcCQ = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss 


= VssQ = 


OV) 








Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Output Buffer Supply Voltage (5.0 V TTL Compatible) 
(3.3 V 50 n Compatible) 


VcCQ 


4.5 
3.0 


5.0 
3.3 


5.5 
3.6 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0.3 


V 


Input Low Voltage 


V|L 


-0.5* 


- 


0.8 


V 



* V|L (min) = - 3.0 V ac (pulse width < 20 ns) 



DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'lkg(l) 


- 


- 


±1.0 


HA 


Output Leakage Current (G = V|h) 


l|kg(0) 


— 


- 


±1.0 


HA 


AC Supply Current (lout = mA, All Inputs = V|l or V|h, V|l = 0.0 V and 
V|H ^ 3.0 V, Cycle Time S: tAVAV "^'n) 


ICCA12 
ICCA15 
ICCA20 
ICCA25 


- 


295 
275 
265 
255 


350 
330 
320 
310 


mA 


Standby Current (E = V|l, E = V|h, lout = mA, All Inputs = V|l or V|h, 
V|L = V and Vm > 3.0 V, Cycle Time ^ t^vAV min) 


'SB 


— 


40 


50 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


- 


V 



CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ15) 


Cin 


4 


6 


PF 


Input/Output Capacitance (DQO - DQ15) 


Gout 


8 


10 


PF 



MCM62g95A 
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MOTOROLA FAST SRAM DATA 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ±10%, VccQ = 3.3 V or 5.0 V ±10%, Ta = to +70°C, Unless Otherwise Noted) 



Input Timing Measurement Reterence Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 



Output Timing Reference Level 1.5 V 

Output Load See Figure 1 Unless Otherwfise Noted 



ASYNCHRONOUS READ CYCLE TIMING (See Notes 1, 2, 3, and 4) 



Parameter 


Symbol 


62995 A-1 2 


62995A-15 


62995A-20 


62995A-25 


Unit 


Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Times 


♦avav 


15 


- 


15 


- 


20 


- 


25 


- 


ns 


5 


Access Times: 
Address Valid to Output Valid 
E,E True" to Output Valid 
Output Enable Low to Output Valid 


tAVQV 
tETQV 
taLQV 


- 


12 
12 
5 


- 


15 
15 
6 


- 


20 
20 
8 


- 


25 
25 
10 


ns 


6 


Output Hold from Address Change 


*AXQX 


4 


- 


4 


- 


4 


- 


4 


- 


ns 




Output Buffer Control: 
E, E "True" to Output Active 
G Low to Output Active 
E, E "False" to Output High-Z 
G High to Output High-Z 


lETOX 
tGLQX 

•efqz 

tQHQZ 


2 
2 
2 
2 


9 
5 


2 
2 
2 
2 


9 
6 


2 
2 
2 
2 


9 
8 


2 
2 
2 
2 


10 
10 


ns 


7 


Power Up Time 


tETICCA 





- 





- 





- 





- 


ns 





NOTES: 

1 . LE and DL are equal to V||-| for all asynchronous cycles. 

2. Write Enable is equal to V|h for all read cycles. 

3. ET is defined by E going low coincident with or after E goes high, or E going high coincident with or after E goes low. 

4. EF is defined by E going high or E going low. 

5. All read cycle timing is referenced from the last valid address to the first transitioning address. 

6. Addresses valid prior to or coincident with E going low or E going high. 

7. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, Iefoz 's less than tEjQx and tQHQZ is less than tQLQX 'of ^ 9'ven device. 



D 



AC TEST LOADS 



OUTPUT - 



Rl = 50 n 



_L Zo=5on ±. > 



OUTPUT- 



255 Q 



+ 5V 



Vl=1.5V 

Figure 1 A Figure 1B 

NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



MOTOROLA FAST SRAM DATA 
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ASYNCHRONOUS READ CYCLES 



1 



LE 
(LATCH ENABLE) 



A (ADDRESS) 



(CHIP ENABLE) 



Q (DATA OUT) 



(OUTPUT ENABLE) 



W 
(WRITE ENABLE) 

DL(DATA 
LATCH ENABLE) 



BWx(BYTE 
WRITE ENABLE) 






^^EXXX 



x 



■'AVAV 



\ 



'ETQX- 



■fETQV- 



X 



/ 



lAVQV 

•'AXQX-*- 



'EFQZ- 



DLZDOO — OCD 



tQHQZ- 



f\ 



■>GLQX 



•'GLQV- 



MET XEXXS 

mxmmxmmmmmmYm 



MCM629g5A 
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MOTOROLA FAST SRAM DATA 



ASYNCHRONOUS WRITE CYCLE TIMING (See Notes 1, 2, 3, 4, and 5) 
















Parameter 


Symbol 


62995 A-1 2 


62995 A-1 5 


629g5A-20 


62995A-25 


Unit 


Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Times 


tAVAV 


15 


- 


15 


- 


20 


- 


25 


- 


ns 


6 


Setup Times: 




















ns 




Address Valid to End of Write 


tAVWH 


10 


— 


13 


— 


15 


— 


20 


— 






Address Valid to E. E "False" 


tAVEF 


10 


— 


13 


— 


15 


— 


20 


— 






Address Valid to W Low 


UVWL 





— 





— 





— 





— 






Address Valid to E, E True" 


tAVET 





— 





— 





— 





— 






Data Valid to W High 


tDVWH 


5 


— 


6 


— 


8 


— 


10 


— 






Data Valid to E or E "False" 


tDVEF 


5 


— 


6 


— 


8 


— 


10 


— 






Byte Write Low to W Higti 


'BWxLWH 


4 


— 


6 


— 


8 


— 


10 


— 






Byte Write High to W Low (Abort) 


tBWxHWL 





— 





— 





— 





— 




2 


Byte Write Low to E, E "False" 


tBWxLEF 


4 


— 


6 


— 


8 


— 


10 


— 






Hold Times: 




















ns 




W High to Address Invalid 


tWHAX 





— 





— 





— 





— 






E, E "False" to Address Invalid 


tEFAX 





— 





— 





— 





— 






W High to Data Invalid 


tWHDX 





— 





— 





— 





— 






E, E "False" to Data Invalid 


tEFDX 





— 





— 





— 





— 






W High to Byte Write Invalid 


tWHBWxX 


2 


— 


2 


— 


2 


— 


2 


— 






E, E "False" to Byte Write Invalid 


tEFBWxX 


2 


— 


2 


— 


2 


— 


2 


— 






Write Pulse Width: 




















ns 




Write Pulse Width 


tWLWH 


12 


— 


13 


— 


15 


— 


20 


— 






Write Pulse Width 


tWLEF 


12 


— 


13 


— 


15 


— 


20 


— 




9 


Enable to End of Write 


tETWH 


12 


— 


13 


— 


15 


— 


20 


— 




8 


Enable to End of Write 


tETEF 


12 


— 


13 


— 


15 


— 


20 


— 




8,9 


Output Buffer Control: 




















ns 




W High to Output Valid 


tWHQV 


12 


— 


18 


— 


20 


— 


25 


— 






W High to Output Active 


tWHQX 


5 


— 


5 


— 


5 


— 


5 


— 




10 


W High to Output High-Z 


tWLQZ 





9 





9 





9 





10 




7,10 



NOTES: 

1 . LE and DL are equal to Vm for all asynchronous cycles. 

2. A write occurs during the overiap of ET, W low and BWx low. An aborted write occurs when BWx remains at V|h while W is low. 

3. Write must be equal to V|h for all address transitions. _ 

4. ET is defined by E going low coincident with or after E goes high, or E going high coincident with or after E goes low. 

5. EF is defined by E going high or E going low. 

6. Alhvrite cycle timing is referenced from the last valid address to the first transitioning address. 

7. If G goes^low coincident with or after W goes low, the output will remain in a high impedance state. 

8. If E and E goes true coincident with or after W goes low the output will remain in a high impedance state. 

9. If E or E goes false coincident with or before W goes high the output will remain in a high impedance state. 

1 0. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, twLQz is less than tyvHQX fo"" 3 given device. 



MOTOROLA FAST SRAM DATA 
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ASYCHRONOUS WRITE CYCLE 



(LATCH ENABLE) 
A (ADDRESS) 






X 



■tAVAV- 



(CHIP ENABLE) 



W 
(WRITE ENABLE) 



BWx(BYTE 
WRITE ENABLE) 



\ 



*— tETWH- 
tWHAX- 



Em .^ 



'BWxLWH- 



EXXr\ 



<DVWH- 



X 



1 



■ 'AVWH- 




■•WHBWxX 



ZTA 



»WHDX 



tEFAX- 



;^^C!17 



t 



■tWLEF- 



'BWxLEF- 



DL(DATA 
LATCH ENABLE) 



Q (DATA OUT) 



(OUTPUT ENABLE) 



-" XXXXXX)CJ(XXX)0 



A 



*WHQV- 
tWHQX— • 



\ 



tDVEF- 



3<XE 



■ >AVEF- 
h*- 'AVET 

tETEF- 



-'EFBWxX 



ZT-VJK 



■*-'efdx 



0(XXX>0<S 



bo 



• »WLQZ 



y\ 
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MOTOROLA FAST SRAM DATA 



LATCHED READ CYCLE TIMING (See Notes 1, 2, 3, and 4) 



Parameter 


Symbol 


62995 A-1 2 


62995A-15 


62995A-20 


62995A-25 


Unit 


Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Times 


'AVAV 


15 


- 


15 


- 


20 


- 


25 


- 


ns 


5 


Access Times: 
Address Valid to Output Valid 
E, E "True" to Output Valid 
LE High to Output Valid 
Output Enable Low to Output Valid 


<AVQV 
lETQV 
tLEHQV 
'GLQV 


- 


12 
12 
12 
5 


- 


15 
15 
15 
6 


- 


20 
20 
20 
8 


- 


25 
25 
25 
10 


ns 


5 
6 


Setup Times: 
Address Valid to LE Low 
E, E "Valid" to LE Low 
Address Valid to LE High 
E.E "Valid" to LE High 


tAVLEL 
tEVLEL 
tAVLEH 
tEVLEH 


2 
2 




- 


2 
2 




- 


2 
2 




- 


2 
2 




- 


ns 


6 
6 


Hold Times: 
LE Low to Address Invalid 
LE Low to E,E "Invalid" 


tLELAX 
tLELEX 


3 
3 


- 


3 
3 


- 


3 
3 


- 


3 
3 


- 


ns 


6 


Output Hold: 
Address Invalid to Output Invalid 
LE High to Output Invalid 


tAXQX 
tLEHQXI 


4 
4 


- 


4 
4 


- 


4 
4 


- 


4 
4 


- 


ns 




Latch Enable High Pulse Width 


tLEHLEL 


5 


- 


5 


- 


5 


- 


5 


- 


ns 




Output Buffer Control: 
E, E True" to Output Active 
G Low to Output Active 
LE High to Output Active 
E, E "False" to Output High-Z 
LE High to Output High-Z 
G High to Output High-Z 


tETQX 
tQLQX 
tLEHQX2 
tEFQZ 
tLEHQZ 
tGHQZ 


2 
2 
2 
2 
2 
2 


9 
9 
5 


2 
2 
2 
2 
2 
2 


9 
9 
6 


2 
2 
2 
2 
2 
2 


10 
10 
8 


2 
2 
2 
2 
2 
2 


10 
10 
10 


ns 


7 



NOTES: 

1 . Write Enable is equal to V||-| for all read cycles. 

2. All read cycle timjng is referenced from the last valid address to the first transitioning address. _ 

3. ET is defined by E going low coincident with or after E goes high, or E going high coincident with or after E goes low. 

4. EF is defined by E going high or E going low. 

5. Addresses valid prior to or coincident with E going low and E going high 

6. All latched inputs must meet the specified setup and hold times with stable logic levels for ALL falling edges of latch enable (LE) and data 
latch enable (DL). 

7. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, tgpQz is less than t^xox ^^^ 'lehOZ 's 'ess than tLEHQX2 ^nd tQHQZ 'S less than Iglqx for a 
given device. 



MOTOROLA FAST SRAM DATA 
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LATCHED READ CYCLES 



LE 
(LATCH ENABLE) 



'AVLEL- 



-™- ^CD(XXX)( 



tEVLEL- 



(CHIP ENABLE) 



tEFQZ- 



Q (DATA OUT) 



(OUTPUT ENABLE) 



W 
(WRITE ENABLE) 

DL(DATA 
LATCH ENABLE) 



BWx(BYTE 
WRITE ENABLE) 



tLEHQX2- 



jn^J^M 



-•lelax 



-tLELEX 



■'ETQV 



"*-'ETQX- 



tQLQX- 



tLEHQXI ■ 



o^^oor-aa 



-'GLQV- 




r^ 



'LEHLEL- 



nyM)(. 



iSX7 



*LEHQZ- 



-•ghqz 



r\ 



^sxx 



MCM62995A 
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MOTOROLA FAST SRAM DATA 



LATCHED WRITE CYCLE TIMING (See Notes 1, 2, 3, and 4) 



Parameter 


Symbol 


62995 A-1 2 


62995A-15 


62995A-20 


62995A-25 


Unit 


Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Times: 




















ns 


5 


Address Valid to Address Valid 


'AVAV 


15 


— 


15 


— 


20 


— 


25 


— 






LE High to LE High 


tLEHLEH 


15 


— 


15 


— 


20 


— 


25 


— 






Setup Times: 




















ns 




Address Valid to End of Write 


tAVWH 


10 


— 


13 


— 


15 


— 


20 


— 






Address Valid to End of Write 


tAVEF 


10 


— 


13 


— 


15 


— 


20 


— 






E, E "Valid" to LE Low 


tEVLEL 


2 


— 


2 


— 


2 


— 


2 


— 






Address Valid to LE Low 


tAVLEL 


2 


— 


2 


— 


2 


— 


2 


— 






E, E "Valid" to LE High 


tEVLEH 





— 





— 





— 





— 






Address Valid to LE High 


tAVLEH 





— 





— 





— 





— 






LE High to W Low 


tLEHWL 





— 





— 





— 





— 






Address Valid to W Low 


tAVWL 





— 





— 





— 





— 






Address Valid to E, E True" 


'avet 





— 





— 





— 





— 






Data Valid to DL Low 


tDVDLL 


2 


— 


2 


— 


2 


— 


2 


— 






Data Valid to W High 


tDVWH 


5 


— 


6 


— 


8 


— 


10 


— 






Data Valid to E or E "False" 


tDVEF 


5 


— 


6 


— 


8 


— 


10 


— 






DL High to W High 


'DLHWH 


5 


— 


6 


— 


8 


— 


10 


— 






DL High to E, E "False" 


tDLHEF 


5 


— 


6 


— 


8 


— 


10 


— 






Byte Write Low to W High 


tBWxLWH 


4 


— 


6 


— 


8 


— 


10 


— 






Byte Write Low to E, E "False" 


tBWxLEF 


4 


— 


6 


— 


8 


— 


10 


— 






Byte Write High to W Low (Abort) 


tBWxHWL 





— 





— 





— 





— 






Hold Times: 




















ns 




LE Low to E, E "Invalid" 


tLELEX 


3 


— 


3 


— 


3 


— 


3 


— 




5 


LE Low to Address Invalid 


tLELAX 


3 


— 


3 


— 


3 


— 


3 


— 




5 


DL Low to Data Invalid 


tDLLDX 


2 


— 


2 


— 


2 


— 


2 


— 






W High to Address Invalid 


tWHAX 





— 





— 





— 





— 






E, E "False" to Address Invalid 


tEFAX 





— 





— 





— 





— 






W High to Data Invalid 


tWHDX 





— 





— 





— 





— 






E, E "False" to Data Invalid 


tEFDX 





— 





— 





— 





— 






W High to DL High 


tWHDLH 





— 





— 





— 





— 






E,E "False" to DL High 


tEFDLH 





— 





— 





— 





— 






W High to Byte Write Invalid 


tWHBWxX 


2 


— 


2 


— 


2 


— 


2 


— 






E, E "False" to Byte Write Invalid 


tEFBWxX 


2 


— 


2 


— 


2 


— 


2 


— 






W High to LE High 


tWHLEH 





— 





— 





— 





— 






Write Pulse Width: 




















ns 




LE High to W High 


tLEHWH 


12 


— 


13 


— 


15 


— 


20 


— 




6 


Write Pulse Width 


tWLWH 


12 


— 


13 


— 


15 


— 


20 


— 






Write Pulse Width 


tWLEF 


12 


— 


13 


— 


15 


— 


20 


— 




9 


Enable to End of Write 


tETWH 


12 


— 


13 


— 


15 


— 


20 


— 




8 


Enable to End of Write 


tETEF 


12 


— 


13 


— 


15 


— 


20 


— 




8,9 


Latch Enable High Pulse Width 


tLEHLEL 


5 


- 


5 


- 


5 


- 


5 


- 


ns 




Output Buffer Control: 




















ns 




W High to Output Valid 


tWHQV 


12 


— 


15 


— 


20 


— 


25 


— 






W High to Output Active 


tWHQX 


5 


— 


5 


— 


5 


— 


5 


— 




10 


W Low to Output High-Z 


tWLQZ 





9 





9 





9 





10 




7,10 



NOTES: _ 

1 . A write occurs during the overlap of ET, W low and BWx low. An aborted write occurs when BWx remians at V|h while W Is low. 

2. Write must be eq^al to V|h for all address transitions. _ 

3. ET is defined by E going low coincident with or after E goes high, or E going high coincident with or after E goes low. 

4. EF Is defined by E going high or E going low. 

5. All write cycle timing is referenced from the last valid address to the first transitioning address. 

6. All latched inputs must meet the specified setup and hold times with stable logic levels for ALL falling edges of latch enable (LE) and data 
latoh enable (DL). _ 

7. If G goes_low coincident with or after W goesjow, the output will remain in a high impedance state 

8. If E and E goes true coincident with or after Wgoes low the output will remain In a high impedance state. 

9. If E or E goes false coincident with or before W goes high the output will remain in a high impedance state. 

10. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, twLQZ 's 'ess than ty^nQx for a given device. 



MOTOROLA FAST SRAM DATA 



MCM62995A 
4-139 



(LATCH ENABLE) 



A (ADDRESS) 



(CHIP ENABLE) 



'LEHLEL--* — A -H '•-'AVLEL 

■* — *4-tELAX 

DTZDOOCH 



^ 



■*-tAVLEH 
♦-'EVLEH 



tLEHWH- 



/^ 



W 
(WRITE ENABLE) 



BWx(BYTE 
WRITE ENABLE) 



->LEHWL 



\_^^ 



tBWxXLWH- 



w\ 



'DVWH- 



LATCHED WRITE CYCLES 

■'lehleh 



*-tEVLEL 

'LELEX 



^^^ 



— tWLWH- 



t ;^^. 



*-tWHAX 

tWHBWxX 



r\ 



■tWHDX 



'dlhwh- 



DL(DATA 
LATCH ENABLE) 






— * 



'DVDLL- 
'DLLDX- 



tWHQV- 
•WHQX-i 



X 



■tAVAV- 



'AVET- 



/ 



-tWHLEH 



-tWLEF-*- 



tBWxLEF- 



j2/^k 



-'DLHEF- 

tqvEF- 



ffiX 



-'AVEF *■ 



■'ETEF- 



\ "•— 'ETEF »• / 



— tETWH- 
■tAVWH— 



/ 



■•EFBWxX 



ir\. 



-tEFDX 



L)0O0 



-tWHDLH 



/ 



Q (DATA OUT) 



(OUTPUT ENABLE) 



■'EFAX 



/ 



VJ^ 



-'efdlh 



UCJ 



-tWLQZ 



A r\ 



MCM62995A 
4-140 



MOTOROLA FAST SRAM DATA 



vcc 



vcc 



DL 

LE 

W 

BWL 

BWH 

E 

E 

G 



DATA (15:8) 
DATA (7:0) 



MCM62d95A 

16Kx16 

LATCHED 

SRAM 



ADDRESS (13:0) 



INSTRUCTION CACHE 
(16Kx64) 



DATA (15:8) 
DATA (7:0) 



MCM62995A 

16Kx16 

LATCHED 

SRAM 



ADDRESS (13:0) 



DATA CACHE 
(16Kx64) 



ADDRESS LO (17:0) 



DATA (31:0) TAG (19.0) 
DATAP(3:0) TAGP(2:0) 
TAGV 



IWR 



ICLK 



R3000 PROCESSOR 



DRD 



DWR 



DCLK 



I 

DL 

LE 

W 

BWL 

BWH 

E 

E 

G 



Figure 2. R3000 Application Example with 128K Byte Segregated Instruction/Data Cache 
Using Eight Motorola MCM629g5A Latched SRAMs 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 62995A F 



N XX 



Speed (12 = 12 ns, 15 = 15 ns, 20 = 20 ns 
25 = 25 ns) 

Package (FN = PLCC) 



Full Part Numbers — MCM62995AFN12 MCM62995AFN15 MCM62995AFN20 MCM62995AFN25 
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a 



MOTOROLA 
SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

32K X 18 Bit Asynchronous/Latched 

Address Fast Static RAI\/1 

The MCM67A518 is a 589,824 bit latched address static random access memory 
organized as 32,768 words of 18 bits, fabricated with Motorola's high-performance 
silicon-gate BiCMOS technology. The device integrates a 32K x 18 SRAM core with 
advanced peripheral circuitry consisting of address and data input latches, active low 
chip enable, separate upper and lower byte write strobes, and a fast output enable. 
This device has increased output drive capability supported by multiple power pins. 

Address, data in, and chip enable latches are provided. When latch 
enables (AL for address and chip enables and DL for data in) are high, the 
address, data in, and chip enable latches are in the transparent state. If 
latch enables are tied high, the device can be used as an asynchronous 
SRAM. When latch enables are low, the address, data in, and chip enable 
latches are in the latched state. This input latch simplifies read and write 
cycles by guaranteeing addre ss an d data-in hold time in a simple fashion. 

Dual write enables (LW and UW) are provided to allow individually write- 
able bytes. LW controls DQO - DQ8 (the lower bits) while UW controls 
DQ9 - DQ17 (the upper bits). 

Additional power supply pins have been utilized and placed on the package 
for maximum performance. 

The MCM67A518 will be available in a 52-pin plastic leaded chip carrier 
(PLCC). 

This device is ideally suited for systems which require wide data bus 
widths, cache memory, and tag RAMs. 

Single 5 V ± 10% Power Supply 

Fast Access Times: 12/15/20 ns Max 

Byte Writeable via Dual Write Enables 

Separate Data Input Latch for Simplified Write Cycles 

Address and Chip Enable Input Latches 

Common Data Inputs and Data Outputs 

Output Enable Controlled Three-State Outputs 

3.3 V I/O Compatible 

High Board Density 52-Lead PLCC Package 



MCM67A518 




FN PACKAGE 
PLASTIC 
CASE 778 



PIN ASSIGNMENT 

-, _ O CO o 

<<|UJ33>> Q<C3<<< 



_/ 7 6 5 4 3 2 1 52 51 50 49 48 47 

DQ9 [ 8 • 46 ] DQ8 

DQ10 [9 45 ] DQ7 

Vcc C 10 44 ] DQ6 

Vss t 11 43 ] Vcc 

DQ11 [ 12 42 ] Vss 

DQ12 C 13 41 ] DQ5 

DQ13 [14 40 ] DQ4 

DQ14 [ 15 39 ] DQ3 

Vss [16 38 ] DQ2 

Vcc t 17 37 ] Vss 

DQ15[ 18 36] Vcc 

DQ16[ 19 35] DQ1 

DQ17 [ 202^ 22 23 24 25 26 27 28 29 30 31 32 33 ^ ^°° 



uj-JcocviTrocooo'*"'^^ 

<<<<<<„ g^ 55 55 



PIN NAMES 



AC - A14 Address Inputs 

AL Address Latch 

DL Data Latch 

IW Lower Byte Write Enable 

DW Higher Byte Write Enable 

E^ Chip Enable 

G Output Enable 

DQO - DQ17 Data Input/Output 

Vcc +5V Power Supply 

Vss Ground 

NO No Connection 



All power supply and ground pins must be connected 
for proper operation of the device. 



This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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MOTOROLA FAST SRAM DATA 



BLOCK DIAGRAM 



A0-A14 




DQ0-DQ17 



LW UW 



TRUTH TABLE 



E 


LW 


DW 


AL* 


DL* 


G 


Mode 


Supply 
Current 


I/O 
status 


H 


X 


X 


X 


X 


X 


Deselected Cycle 


'SB 


High-Z 


L 


X 


X 


L 


X 


X 


Read or Write Using Latched Addresses 


'cc 


— 


L 


X 


X 


H 


X 


X 


Read or Write Using Unlatclied Addresses 


icc 


- ■ 


L 


H 


H 


X 


X 


L 


Read Cycle 


Ice 


Data Out 


L 


H 


H 


X 


X 


H 


Read Cycle 


Ice 


High-Z 


L 


L 


L 


X 


L 


X 


Write Both Bytes Using Latched Data in 


"CC 


High-Z 


L 


L 


L 


X 


H 


X 


Write Both Bytes Using Unlatched Data In 


Ice 


High-Z 


L 


L 


H 


X 


X 


X 


Write Cycle, Lower Byte 


'cc 


High-Z 


L 


H 


L 


X 


X 


X 


Write Cycle, Lower Byte 


Ice 


High-Z 



*E and Addresses satisfy the specified setup and hold times for the falling edge of AL. Data-in satisfies the specified setup 
and hold times for falling edge of DL. 
NOTE: This truth table shows the application of each function. Combinations of these functions are valid. 



ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = 0) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


vcc 


-0.5 to 7.0 


V 


Voltage Relative to Vss 'o"" Any 
Pin Except Vqc 


Vin. Vout 


- 0.5 to Vcc + 0-5 


V 


Output Current (per I/O) 


■out 


±30 


mA 


Power Dissipation 


Pd 


1.6 


W 


Temperature Under Bias 


"•"bias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to + 70 


=c 


Storage Temperature 


Tstg 


-55 to + 125 


°C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This BiCMOS memory circuit has been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 

This device contains circuitry that will ensure 
the output devices are in High-Z at power up. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


MIn 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.5 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width s 20 ns) for 1 5 20.0 mA. 
** V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2.0 V ac (pulse width 5 20 ns) for I s 20.0 mA. 



DC CHARACTERISTICS 



a 



Parameter 


Symbol 


MIn 


Max 


Unit 


Input Leal<age Cun-ent (All Inputs, Vjp = to Vcc) 


'ikg(i) 


- 


±1.0 


^A 


Output Leakage Current (G = V|h) 


"ikg(O) 


- 


±1.0 


HA 


AC Supply Current ((5 = V|h, lout = "^A, All Inputs = V|l or V|h, V|l = 0.0 V and 
V|H ^ 3.0, Cycle Time S t^VAV "i'") 


ICCA12 
'CCAIS 
ICCA20 


" 


290 
275 
260 


mA 


AC Standby Current (E = V|h, lout = mA, All Inputs = V|l and V|h V|l = 0.0 V and 
V|HS3.0V.f = fmax) 


'SBI 


— 


75 


mA 


CMOS Standby Current (E S Vcc - 0-2, All Inputs S Vcc - 0-2 V or S 0.2 V. 
< = fmax) 


•SB2 


— 


12 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh =- 4.0 mA) 


Vqh 


2.4 


3.3 


V 



CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ17) 


Cm 


4 


5 


PF 


Input/Output Capacitance (DQO - DQ17) 


C|/0 


6 


8 


pF 
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MOTOROLA FAST SRAM DATA 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 2 ns 

ASYNCHRONOUS READ CYCLE TIMING (See Notes 1 and 2) 



Output Timing Reference Level 1 .5 V 

Output Load Figure 1 Unless Otfienwise Noted 



Parameter 


Symbol 


MCM67A518-12 


MCM67A518-15 


MCM67A518-20 


Unit 


Notes 


MIn 


Max 


Min 


Max 


MIn 


Max 


Read Cycle Times 


tAVAV 


12 


- 


15 


- 


20 


- 


ns 


3 


Access Times: 

Address Valid to Output Valid 

E Low to Output Valid 

Output Enable Low to Output Valid 


tAVQV 
tELQV 
tGLQV 


- 


12 
12 
6 


- 


15 
15 

7 


- 


20 
20 
8 


ns 


4 


Output Hold from Address Change 


tAXQX 


4 


- 


4 


- 


4 


- 


ns 




Output Buffer Control: 

E Low to Output Active 
G Low to Output Active 
E High to Output High-Z 
G High to Output High-Z 


<ELQX 
tQLQX 
tEHQZ 
tQHQZ 


3 

1 
2 
2 


6 
6 


2 

1 
2 
2 


9 

7 


2 

1 
2 
2 


9 
9 


ns 


5 


Power Up Time 


tELICCA 





- 





- 





- 


ns 





NOTES: 

1 . AL and DL are equal to V||-| for all asynchronous cycles. 

2. Both Write Enable signals (UW, DW) are equal to V|h for all read cycles. 

3. All read cycle timing is referenced from the last valid address to the first transitioning address. 

4. Addresses valid prior to or coincident with E going low. 

5. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, Iehqz 's less than tgLQx and tQHQZ is less than Iglqx for a given device. 



AC TEST LOADS 



OUTPUT ^-fi" 



r 



Zo= 50ii A. > rl = son 

Vl=1.5V 



OUTPUT - 



255 n 



Figure 1 A 



+ 5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1B 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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ASYNCHRONOUS READ CYCLES 



AL (ADDRESS 
LATCH) 



A (ADDRESS) 



(CHIP ENABLE) 



Q (DATA OUT) 



(OUTPUT ENABLE) 

Ov.uW 

(WRITE ENABLE) 

DL 
(DATAUTCH) 



XXXX7 



^EXZX 



X 



■'AVAV 



\ 



'ELQX • 



■tELQV * 



X 



IXXXX 



/ 



•tAVQV- 



■»AXQX- 



'EHQZ- 



mzzwcj\ — mi3 



MET" 



tQHOZ- 



r\ 



■•glqx 



•'GLQV- 
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MOTOROLA FAST SRAM DATA 



ASYNCHRONOUS WRITE CYCLE TIMING (See Notes 1. 2. and 3) 



Parameter 


Symbol 


MCM67A518-12 


MCM67A518-15 


MCM67A518-20 


Unit 


Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Times 


*AVAV 


12 


- 


15 


- 


20 


- 


ns 


4 


Setup Times: 

Address Valid to End of Write 

Address Valid to E High 

Address Valid to W Low 

Address Valid to E Low 

Address Valid to W High 

Data Valid E High 


tAVWH 
tAVEH 
tAVWL 
tAVEL 
tOVWH 
tDVEH 


8 
8 


6 
6 


- 


13 
13 



7 
7 


- 


15 
15 


8 
8 


- 


ns 




Hold Times: 

W High to Address Invalid 

E High to Address Invalid 

W High to Data Invalid 

E High to Data Invalid 


tWHAX 
tEHAX 
tWHDX 
tEHDX 








— 








— 








- 


ns 




Write Pulse Width: 

Write Pulse Width (S Low) 

Write Pulse Width (G High) 

Write Pulse Width 

Enable to End of Write 

Enable to End of Write 


tWLWH 
tWLWH 
tWLEF 
tELWH 
tELEH 


8 

7 
8 
8 
8 


- 


13 
12 
13 
13 
13 


— 


15 
14 
15 
15 
15 


— 


ns 


5 

6 

5,6 


Output Buffer Control: 

W High to Output Valid 
W High to Output Active 
W Low to Output High-Z 


tWHOV 
tWHQX 
tWLQZ 


12 
3 




6 


15 
5 



9 


20 
5 



9 


ns 


7 
7,8 



NOTES: 

1 . W refers to either or both byte write enables (LW, UW). 

2. AL and DL are equal to Vih for all asynchronous cycles. 

3. Both Write Enables must be equal to V||^ for all address transitions. 

4. Alhwrite cycle timing is referenced from Hie last valid address to the first transitioning address. 

5. If E goes high coincident with or before W goes high the output will remain in a high impedance state. 

6. If E goes low coincident with or after W goes low the output will remain in a high impedance state. 

7. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At_any given voltage and temperaturejvVLQZ 'S less than twHQX tof a Qiven device. 

8. If G goes low coincident with or after W goes low the output will remain in a high impedance state. 
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ASYNCHRONOUS WRITE CYCLE 



1 



AL (ADDRESS 
LATCH) 



A (ADDRESS) 



(CHIP ENABLE) 



LW.UW 
(WRITE ENABLE) 






^XX 



XZHX 



■'AVAV- 



\ 



■'ELWH- 
'WHAX-*' 



'DVWH- 



• 'AVWH- 



YIA ; ^ ;^^, 



->AWVL 
•— »WLWH- 



"^•WHDX 



'EHAX- 




DL 
(DATA LATCH) 



Q (DATA OUT) 



(OUTPUT ENABLE) 



-- xxxxxx)(:^xxx)o 

XXX7 



tWHQV- 
tWHQX-^ 



-tWLEH- 



'DVEH- 



-tEHDX 



o<xxx>o<x 



y^ 



®o 



-tWLQZ 



r\ 
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MOTOROLA FAST SRAM DATA 



LATCHED READ CYCLE TIMING (See Notes 1 and 2) 



Parameter 


Symbol 


MCM67A518-12 


MCM67A518-15 


MCM67A518-20 


Unit 


Notes 


MIn 


Max 


MIn 


Max 


MIn 


Max 


Read Cycle Times 


tAVAV 


12 


- 


15 


- 


20 


- 


ns 


3 


Access Times: 

Address Valid to Output Valid 

E Low to Output Valid 

AL High to Output Valid 

Output Enable Low to Output Valid 


UVQV 
tELQV 
tALHQV 
tGLQV 


— 


12 
12 
12 
6 


— 


15 

15 
15 

7 


— 


20 
20 
20 
8 


ns 


3 
4 


Setup Times: 

Address Valid to AL Low 

E Valid to AL Low 

Address Valid to AL High 

E Valid to AL High 


tAVALL 
tEVALL 
tAVALH 
tEVALH 


2 
2 




- 


2 
2 




- 


2 
2 




- 


ns 


4 
4 


Hold Times: 

AL Low to Address Invalid 
AL Low to E Invalid 


tALLAX 
tALLEX 


2 
2 


- 


3 
3 


- 


3 
3 


- 


ns 


4 


Output Hold: 

Address Invalid to Output Invalid 
AL High to Output Invalid 


tAXQX 
tALHQXI 


4 
4 


- 


4 
4 


- 


4 
4 


- 


ns 




Address Latch Pulse Width 


tALHALL 


5 


- 


5 


— 


5 


- 


ns 




Output Buffer Control: 

E Low to Output Active 

G Low to Output Active 

AL High to Output Active 

E High to Output High-Z 

AL High to Output High-Z 

G High to Output High-Z 


tELQX 
tQLQZ 
tALHQX2 
tEHQZ 
tALHQZ 
tQHQZ 


3 
1 
3 
2 
2 
2 


6 
6 
6 


2 
1 
2 
2 
2 
2 


9 
9 

7 


2 
1 
2 
2 
2 
2 


10 
10 
8 


ns 


5 



NOTES: 

1 . Both Write Enable Signals (LW, UW) are equal to Vm for all read cycles. 

2. All read cycle timing is referenced from the last valid address to the first transitioning address. 

3. Addresses valid prior to or coincident with E going low. 

4. All latched inputs must meet the specified setup and hold times with stable logic levels for ALL falling edges of address latch (AL) and 
data latch (DL). 

5. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 100% tested. 
At any given voltage and temperature, tEHQZ 'S 'ess than tgLQx and tLgHQZ is less than tLEHQX2 3"cl tQHQZ 's less than tQLQX 'o'' 
a given device. 
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LATCHED READ CYCLES 



1 



AL (ADDRESS 
LATCH) 



~\f \ / 



•avall • 



~ ID(Z)(EXX)( 



'evall- 



(chip enable) 

'ehqz- 
q (data out) 

G 
(OUTPUT ENABLE) 



tLEHQX2- 



-lALLAX 



■tALLEX 



\ r-\ 



■tAVALH 



tALHALL" 



-'ELQV 



r \ mm 
) 



■*-tELQX- 



tQLQX- 



tALHQXI- 



)^3<EXX 



•'avav- 



-'evalh 



-tALHQV- 



m w ck-rm 



/^CI 



'avqv 

•AXQX' 



^ 



-tGLQV 



tALHQZ- 



-'GHQZ 



f\ 



LW.UW 
(WRITE ENABLE) 

DL 
(DATA LATCH) 



^xxx 
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MOTOROLA FAST SRAM DATA 



LATCHED WRITE CYCLE TIMING (See Notes 1,2. and 3) 



Parameter 


Symbol 


MCM67A518-12 


MCM67A518-15 


MCM67A518-20 


Unit 


Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Times: 


tAVAV 


12 


— 


15 


— 


20 


— 


ns 


4 


Address Valid to Address Valid 




















Setup Times: 
















ns 




Address Valid to End of Write 


tAVWH 


8 


— 


13 


— 


15 


— 






Address Valid to End of Write 


tAVEH 


8 


— 


13 


— 


15 


— 






E Valid to ALLOW 


♦evall 


2 


— 


2 


— 


2 


— 






Address Valid to AL Low 


tAVALL 


2 


— 


2 


— 


2 


— 






E Valid to AL High 


tEVALH 





— 





— 





— 






Address Valid to AL High 


tAVALH 





— 





— 





— 






AL High to W Low 


*ALHWL 





— 





— 





— 






Address Valid to W Low 


»AVWL 





— 





— 





— 






Address Valid to E Low 


tAVEL 





— 





— 





— 






Data Valid to DL Low 


tDVDLL 


2 


— 


2 


— 


2 


— 






Data Valid to W High 


toVWH 


6 


— 


7 


— 


8 


— 






Data Valid to E High 


tDVEH 


6 


— 


7 


— 


8 


— 






DL High to W High 


tDLHWH 


6 


— 


7 


— 


8 


— 






DL High to E High 


tDLHEH 


6 


— 


7 


— 


8 


— 






Hold Times: 
















ns 




AL Low to E Invalid 


tALLEX 


2 


— 


3 


— 


3 


— 




4 


AL Low to Address Invalid 


tALLAX 


2 


— 


3 


— 


3 


— 




4 


DL Low to Data Invalid 


tDLLDX 


2 


— 


3 


— 


3 


— 






W High to Address Invalid 


tWHAX 





— 





— 





— 






E High to Address Invalid 


tEHAX 





— 





— 





— 






W High to Data Invalid 


tWHDX 





— 





— 





— 






E High to Data Invalid 


tEHDX 





— 





— 





— 






W High to DL High 


tWHDLH 





— 





— 





— 






E High to DL High 


tEFDLH 





— 





— 





— 






W High to AL High 


tWHALH 





— 





— 





— 






Write Pulse Width: 
















ns 




AL High to W High 


tALHWH 


8 


— 


13 


— 


15 


— 




5 


Write Pulse Width (G Low) 


tWLWH 


8 


— 


13 


— 


15 


— 






Write Pulse Width (G High) 


tWLWH 


7 


— 


12 


— 


14 


— 






Write Pulse Width 


tWLEH 


8 


— 


13 


— 


15 


— 




6 


Enable to End of Write 


tELWH 


8 


— 


13 


— 


15 


— 




7 


Enable to End of Write 


tELEH 


8 


— 


13 


— 


15 


— 




6,7 


Address Latch Pulse Width 


tALHALL 


12 


- 


15 


- 


20 


- 


ns 


4 


Output Buffer Control: 
















ns 




W High to Output Valid 


tWHQV 


12 


— 


15 


— 


20 


— 






W High to Output Active 


tWHQX 


3 


— 


5 


— 


5 


— 




8 


W Low to Output High-Z 


tWLQZ 





6 





9 





9 




8,9 



NOTES: 

1 . W refers to either or both byte write enables (LW, UW). 

2. A write occurs during the overlap of E low and W low. 

3. Both Write Enables must be equal to V|h for all address transitions. 

4. All write cycle timing is referenced from the last valid address to the first transitioning address. 

5. All latched inputs must meet the specified setup and hold times with stable logic levels for ALL falling edges of address latch (AL) and 
data latch (DL). _ 

6. If E goes high coincident with or before W goes high the output will remain in a high impedance state. 

7. If E goes low coincident with or after W goes low the output will remain in a high impedance state. 

8. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At^ny given voltage and temperature^twLQZ 's less than twHQX 'or a given device. 

9. If G goes low coincident with or after W goes low the output will remain in a high impedance state. 
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LATCHED WRITE CYCLES 



1 



AL (ADDRESS 
LATCH) 



A (ADDRESS) 



(CHIP ENABLE) 



-'AVALH 

tWHAX-" 

"*- tEVALH 



'alhwh- 



;^ur^ 



■*-'alhwl 



LW.UW 
(WRITE ENABLE) 



tDVWH- 



/ 



'ALHALL--* — *1 "H ■* 



-'AVALL 

-tELAX 



■'evall 

-»--tALLEX 



-UVWL 
— tWLWH- 



^^^~\ / ^^ 



-tWHDX 






'dlhwh- 



DL 
(DATA LATCH) 



Q (DATA OUT) 



tDVDLL- 



'DLLDX- 



/ \ 



•WHQV- 

twHax-i 



X 



■ 'AVAV 



'avet- 



/ 



■ tWHALH 

"•-'WLEH-*' 



->dlheh 

I 
'DVEF- 



xss 



■'aveh- 

■ tELEH- 



N— 3/ 



-•elwh 
■'avwh— 



-<EHDX 



KZMDO 



-•WHDLH 



/ 



■ tEHAX 



/ 



V^ 



-tEHDLH 



^EO 



-•WLQZ 



Motorola Memory Prefix 
Part Number 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 67A518 X X: 



t 



Speed (12 = 12 ns, 15 = 15 ns, 20 = 20 ns) 
Package (FN = PLCC) 



Full Part Numbers — MCM67A518FN12 MCM67A518FN15 MCM67A518FN20 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 
SEMICONDUCTOR 
TECHNICAL DATA 



Product Preview 
32Kx18BitBurstRAM'^'' 
Synchronous Fast Static RAM 

With Burst Counter and Self-Timed Write 

The MCM67B518 is a 589,824 bit synchronous fast static random access memory 
designed to provide a burstable, high-performance, secondary cache for the i486^*' and 
Pentium™ microprocessors. It is organized as 32,768 words of 18 bits, fabricated with 
Motorola's high-performance silicon-gate BiCMOS technology. The device integrates 
input registers, a 2-bit counter, high speed SRAM, and high drive capability outputs onto 
a single monolithic circuit for reduced parts count implementation of cache data RAM 
applications. Synchronous design allows precise cycle control with the use of an 
external clock (K). BiCMOS circuitry reduces the overall power consumption of the 
integrated functions for greater reliability. 

Addresses (AO - A14), data inputs (DO - D17), and all control signals except 
output enable (G) are clock (K) controlled through positive-edge-triggered 
noninverting registers. 



MCM67B518 




FN PACKAGE 
PLASTIC 
CASE 778 



PIN ASSIGNMENT 



Bursts can be initiated with eit her add ress status processor (ADSP) or 
address status cache controller (ADSC) input pins. Subsequent burst ad- 
dresses can be generated internally by the MCM67B518 (burst sequence 
imitates t hat of the i486 and Pentium) and controlled by the burst address 
advance (ADV) input pin. The following pages provide more detailed Infor- 
mation on burst controls. 

Write cycles are internally self-timed and are initiated by the rising edge of 
the clock (K) input. This feature eliminates complex off-chip write pulse gen- 
eration and provides increase d flex ibility for incoming signals. 

Dual write enables (LW and UW) are provided to allow individually writeable 
bytes. LW controls DQO - DQ8 (the lower bits), while UW controls DQ9 - 
DQ17 (the upper bits). 

This device is ideally suited for systems that require wide data bus widths 
and cache memory. See Figure 2 for applications information. 

Single 5 V + 5% Power Supply 

Fast Access Times: 9/12/18 ns Max 

Byte Writeable via Dual Write Enables 

Internal Input Registers (Address, Data, Control) 

Internally Self-Timed Write Cycle 

ADSP, ADSC, and ADV Burst Control Pins 

Asynchronous Output Enable Controlled Three-State Outputs 

Common Data Inputs and Data Outputs 

3.3 V I/O Compatible 

High Board Density 52-Lead PLCC Package 



< <|iu 



5 S <=> C3 O ■ _<» o> ° 



/ 7 6 5 4 3 2 1 52 51 50 49 4847 

DQ9 C 8 • 46 ] DQ8 

DQ10 [9 45 ] DQ7 

Vcc [10 44 ] DQ6 

VssC 11 43] Vcc 

DQ11 [12 42 ] Vss 

DQ12 [13 41 ] DQ5 

DQ13 [14 40 ] DQ4 

DQ14 [15 39 ] DQ3 

Vss [ 16 38 ] DQ2 

VCC[ 17 37] Vss 

DQ15 [ 18 36 ] Vcc 

DQ16 [19 35 ] DQ1 

DQ17 [20 34 ] DQO 
21 22 23 24 25 26 27 28 29 30 31 32 33 
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PIN NAMES 

AO - A14 Address Inputs 

K.. . Clock 

ADV Burst Address Advance 

LW Lower Byte Write Enable 

UW ■■ Upper Byte Write Enable 

ADSC Controller Address Status 

ADSP Processor Address Status 

E Chip Enable 

G Output Enable 

DQO - DQ17 Data Input/Output 

Vcc +5V Power Supply 

Vss Ground 

NC No Connection 

All power supply and ground pins must be 
connected forproper operation of thedevice. 



BurstRAM is a trademark of Motorola, Inc. 
i486 and Pentium are trademarks of Intel Corp. 

This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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BLOCK DIAGRAM (See Note) 



ADV 




BURST LOGIC 



ADSC 
ADSP 



A0-A14' 




Kr 

ADDRESS 
REGISTER 




WRITE 
REGISTER 



AO 



:^E>^' 



A1-A0/ 



-/- 



T> 



INTERNAL 
AO' ADDRESS 

-7^ 



/2 



A2-A14 



15 



32Kx18 
MEMORY 
ARRAY 



ENABLE 
REGISTER 



ai> 



/ , 
/ / 



DATA-IN 
REGISTERS 



G' 
DQ0-DQ8 



DQ9-D017 



D 



4^ 



' 9. 



OUTPUT 
BUFFER 



NOTE: All registers are positive -edge triggered. The ADSC or ADSP signals control the duration of the burst_and t he star t of the 
next burst. When ADSP is sampled low, any on going b urst is interrupted an d a rea d (independent of W and ADSC) is per- 
formed using the new external address. When_ADSC is sampled low (and ADSP is sampled high), any ongoing burst is 
interrupted and a read or write (dependent on W) is performed using the ne w exte rnal address. Chip enable (E) is sampled 
only w hen a new base address is loaded. After the first cycle of the burst, ADV contr ols su bsequent burst cycles. When 
ADV is sampled low, the internal address is advanced prior to the operation. When ADV is sampled high, the internal 
address is not advanced, thus inserting a wait state into the burst sequence accesses. Upon completion of a burst, the 
address will wrap around to its initial state. See BURST SEQUENCE TABLE. Write refers to either or both byte write 
enables (LW, UW). 



BURST SEQUENCE TABLE (See Note) 

External Address 
1st Burst Address 
2nd Burst Address 
3rd Burst Address 

NOTE: The burst wraps around to Its initial state upon completion. 



A14-A2 


A1 


AO 


A14-A2 


A1 


AO 


A14-A2 


AT 


AO 


A14-A2 


AT 


AO 
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SYNCHRONOUS TRUTH TABLE (See Notes 1,2. and 3) 



E 


ADSP 


ADSC 


ADV 


UWorLW 


K 


Address Used 


Operation 


H 


L 


X 


X 


X 


L-H 


N/A 


Deselected 


H 


X 


L 


X 


X 


L-H 


N/A 


Deselected 


L 


L 


X 


X 


X 


L-H 


External Address 


Read Cycle, Begin Burst 


L 


H 


L 


X 


L 


L-H 


External Address 


Write Cycle, Begin Burst 


L 


H 


L 


X 


H 


L-H 


External Address 


Read Cycle, Begin Burst 


X 


H 


H 


L 


L 


L-H 


Next Address 


Write Cycle, Continue Burst 


X 


H 


H 


L 


H 


L-H 


Next Address 


Read Cycle, Continue Burst 


X 


H 


H 


H 


L 


L-H 


Current Address 


Write Cycle, Suspend Burst 


X 


H 


H 


H 


H 


L-H 


Current Address 


Read Cycle, Suspend Burst 



NOTES: 

1 . X means Don't Care. 

2. All inputs except G must meet setup and hold times for the low-to-high transition of clock (K). 

3. Wait states are inserted by suspending burst. 



ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 



Operation 


G 


I/O status 


Read 


L 


Data Out 


Read 


H 


High-Z 


Write 


X 


High-Z — Datain 


Deselected 


X 


High-Z 



NOTES: 

1 . X means Don't Care. 

2. For a write operation following a read operation, G must be high before the input data 
required setup time and held high through the input data hold time. 



ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


vcc 


-0.5 to + 7.0 


V 


Voltage Relative to Vss for Any 
Pin Except VcQ 


Vin.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current (per I/O) 


'out 


±30 


mA 


Power Dissipation 


pd 


1.5 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°c 


Operating Temperature 


Ta 


to +70 


°C 


Storage Temperature 


Tstg 


-55 to + 125 


"C 



NOTE: Pemnanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This BiCMOS memory circuit has been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 

This device contains circuitry that will ensure 
the output devices are in High-Z at power up. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 5%, Ta = to + 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


MIn 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.75 


5.25 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width ^ 20.0 ns) for I ^ 20.0 mA. 
** V|H (max) = Vcc + 0-3 V dc; Vm (max) = Vcc + 2.0 V ac (pulse width ^ 20.0 ns) for I ^ 20.0 mA. 

DC CHARACTERISTICS AND SUPPLY CURRENTS 



Parameter 


Symbol 


MIn 


Max 


Unit 


Input Leal<age Current (All Inputs, Vjn = to Vcc) 


'ii<g(i) 


- 


±1.0 


^l^ 


Output Leakage Current (G = V|h) 


"ikg(O) 


- 


±1.0 


HA 


AG Supply Current (G = V|h, E = V|l, lout = mA, All Inputs = V|l or V|h, V|l = 0.0 V and 
V|H S 3.0 V, Cycle Time ^ tKHKH Tii") 


ICCA9 
ICCA12 
ICCA18 




275 
250 
225 


mA 


AC Standby Current (E = V|h, lout = "^A, All Inputs = V|l and V|h, V|l = 0.0 V and 
V|H ^ 3.0 V, Cycle Time s tKHKH min) 


"SB1 


— 


75 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


3.3 


V 



NOTE: Good decoupling of the local power supply should always be used. DC characteristics are guaranteed for all possible I486 and Pentium 
bus cycles. 

CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ17) 


Cin 


4 


5 


PF 


Input/Output Capacitance (DQO - DQ17) 


C|/0 


6 


8 


PF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 5%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 



Output Timing Reference Level 1 .5 V 

Output Load See Figure 1 A Unless Othenvise Noted 



READ/WRITE CYCLE TIMING (See Notes 1 , 2, and 3) (W refers to either or both byte write enables) 



Parameter 


Symbol 


MCM67B518-9 


MCM67B518-12 


MCM67B518-18 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Cycle Time 


tKHKH 


tCYC 


15 


- 


20 


- 


30 


- 


ns 




Clock Access Time 


tKHQV 


tCD 


— 


9 


— 


12 


— 


18 


ns 


4 


Output Enable to Output Valid 


tGLQV 


tOE 


- 


5 


- 


6 


— 


7 


ns 




Clock High to Output Active 


tKHQXI 


tDC1 


6 


- 


6 


- 


6 


- 


ns 




Clock High to Output Change 


tKHQX2 


tDC2 


3 


— 


3 


— 


3 


— 


ns 




Output Enable to Output Active 


tQLQX 


tOLZ 





- 





— 





— 


ns 




Output Disable to Q High-Z 


tQHQZ 


tOHZ 


2 


6 


2 


7 


2 


7 


ns 


5 


Clock High to Q High-Z 


tKHQZ 


tcz 


- 


6 


— 


6 


— 


6 


ns 




Clock High Pulse Width 


tKHKL 


tCH 


5 


- 


6 


- 


7 


— 


ns 




Clock Low/ Pulse Width 


tKLKH 


tCL 


5 


- 


6 


- 


7 


— 


ns 




Setup Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Enable 


tAVKH 
tADSVKH 

tDVKH 

tWVKH 
tADVVKH 

tEVKH 


tAS 

tss 

tDS 

tws 


2.5 




2.5 




3.0 




ns 


6 


Hold Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Enable 


tKHAX 
tKHADSX 

tKHDX 

tKHWX 
tKHADVX 

tKHEX 


tAH 
tSH 
tDH 
tWH 


0.5 




0.5 




0.5 




ns 


6 



NOTES: 

1 . A read cycle is defined by UW and LW high or ADSP low for the setup and hold times. A write cycle is defined by LW or UW low and ADSP 
high for the setup and hold times. _ 

2. All read and write cycle timings are referenced from K or G. 

3. G is a don't care when DW or Hv is sampled low. 

4. Maximum access times are guaranteed for all possible i486 external bus cycles. 

5. Transition is measured ± 500 mV from steady-state voltage with load of Figure IB. This parameter is sampled rather than 100% tested. 
At any given voltage and temperature, tKHQZ "lax is less than tKHQZI "^i" tor ^ given device and from device to device. 

6. This is a synchronous device. All addresses must meet the specified setup and hold times for ALL rising edges of K whenever ADSP or 
ADSC is low, and the chip is selected. All other synchronous inputs must meet the specified setup and hold tim es for AL L rising edges of 
K when the chip is enabled.Chip enable must be valid at each rising edge of clock for the device (when ADSP or ADSC is low) to remain 
enabled. 



AC TEST LOADS 



+ 5V 



OUTPUT (T 




OUTPUT - 



255 Q 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A 



Figure IB 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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READ CYCLES 



tKHADSX- 




tADSVKH — ^ 

*-z/ xxi 



D^ \xy \xy 



tADSVKH— H 



tAVKH- 



•«KHAX 



w \xy w w \xy w xx)^ 

*- tKHADSX 



w w \x/ \xy w w w 



"°"-- mm) nri (xmx)o r^n(^m xxyxxxyyyxxxyyyyyyyyyyyyyyyyyx^^ 



tWVKH- 



^.ow yyyyyyyyyyyy \yy m 



•tKHWX 



w w xxy w NX/ w w 



tEVKH- 

^^ym)a 



-tKHEX 



lyyyyyyx /yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy 



tADWKH- 



A-5^ yyyyyyyyyyyy yyyyyyyi 



\ 



tGLQX— ^ 



DATAOUT 



G 



>KHQV 
•— tGLQV 



J( \ 

■ tGHQZ 



tKHQX2- 



- tKHADVX 

j(y\ yy 



■tKHQV 



^ yyx y^ y)^ yxxyx^ 



(ADV SUSPENDS BURST) 



(BURST WRAPS AROUND 
TO ITS INITIAL STATE) 



a 



tKHQZ- 



Q1(A1) ) | ( ( ( Q1(A2) )^)( Q2(A2) XX Q^^^' XX °^'^> XX Q^<^> XX °^<^> XX Q3(^)) ~ 



h SINGLE READ H* 



BURST READ- 



NOTE: Q1 (A2) represents the first output data from the base address A2; Q2(A2) represents the next output data in the burst sequence with A2 as the base address. 



WRITE CYCLES 




wxy m 



ixr^a 



tADSVKH- 



ixy w w w xxy w w 



IKHADSX 



ADSC EXTENDS BURST- 



^ xy Yxxxxxxy yxxxxxxx yxy yxy yxx yx/ \xx ^ /x r 



tAVKH- 



-tKHAX 






— mmr ^n{mm)or ^xxxyyyyxyymxxxxxxyxmx) f ^xmxxxxxx 
IT 



LW.UW 




W IS IGNORED FOR FIRST CYCLE WHEN ADSP INITIATES BURST 



tWVKH" 



mm\ X)^ /^ XA /^ m m 



lEVKH- 



-tKHEX 



tKHWX 



Ml 



mxM mmk /yyyyyyyyyyyyyyyyyyyyyyymx /yyyyyyyyyy 



tADWKH- 



«v Y\ /yyyyyy vyyyyyyy yx\ /% ^~ ^x m xxt^^xm 



ADV SUSPENDS BURST- 



/ 



■ IKHADVX 



m xx 



DATA IN 



yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy 



tDVKH • 



- ( D1(A1)XXXXXXX P^'^) XX P^(^) XX P2(^) XX D3(A2)XX P^'^) XX P^'^3) X)i( D2(A3) XX P3(A3) X 



tKHDX 



DATA OUT XX °""^ (AO)XX°" <^°^/ ' 



•GHQZ 



BURST READ — •+• SINGLE WRITE ■ 



BURST WRITE 



-*+• EXTENDED BURST WRITE" 



COMBINATION READ/WRITE CYCLE 

tKHKH 



ADSP 




'avkh ■ 



m vx\ m 



■'KHAX 



'KLKH 



yxxx yw \ 



AODREss (YmYmr rrmmmc^ymmm-^ YimYYymmmm 



•WVKH 



mowXSffiSmSXT ^SESESi 



•advkh- 



ADV 



mmymmymmmmf 



DATA IN 



DATA OUT 



\ 



'KHQV 



'KHQXI 



I 



tDVKH 



'KHWX 



mmyy/ 



'KHADVX 



mmm 



\ 



< D1(A2) > 



• tKHDX 



i (i QUAD ) 



'GHQZ 



'GLQX" 



»GLQV 



'KHQX2 



( <-!( Q1(A3))|(X Q2(A3) XX Q3(A3) XX 



READ- 



WRITE - 



BURSTREAD■ 



DATA 
ADDRESS 



Pentium^' 



CLK 



ADS 
CONTROL 



APPLICATION EXAMPLE 

DATA BUS 



CLOCK 



ADDRESS BUS 



ADDR 

CACHE 

CONTROL 

LOGIC 






^ 
^ 



ADDR DATA 



ADSC 

^ MCM67B518FN9 



ADV ADSP 



256K Byte Burstable, Secondary Cache 
Using Four MCM67B518FN9s with a 66 MHz Pentium 

Figure 2 
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ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 



g7B 5 18 X 



f 



Speed (9 = 9 ns, 12 = 12 ns, 18 = 18 ns) 
Package (FN = PLCC) 



Full Part Numbers — MCM67B518FN9 MCM67B518FN12 MCM67B518FN18 



Q 
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1 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 
32Kx18BitBurstRAM^'' 
Synchronous Fast Static RAM 

With Burst Counter and Registered Outputs 

The MCM67C518 is a 589,824 bit synchronous static random access memory designed 
to provide a burstable, high-performance, secondary cache for the i486™ and Pentium™ 
microprocessors. It is organized as 32,768 words of 18 bits, fabricated with IVIotorola's 
high-performance silicon-gate BiCMOS technology. The device integrates input registers, 
a 2-bit counter, high speed SRAM, and high drive registered output drivers onto a single 
monolithic circuit for reduced parts count implementation of cache data RAM applications. 
Synchronous design allows precise cycle control with the use of an external clock (K). 
BiCMOS circuitry reduces the overall power consumption of the integrated functions for 
greater reliability. 

Addresses_(AO - A14), data inputs (DO - D17), and all control signals except out- 
put enable (G) are clock (K) controlled through positive-edge-triggered noninverting 



MCM67C518 




PIN ASSIGNMENT 

lOIQ- 
.-.. COCO|> 

< <UJ33<<< i«;a< 



m CD y- 



DQ9[ 8 

DQ10[ 9 

VccC 10 

Vss [ 11 

DQ11 [ 12 

DQ12[ 13 

DQ13[ 14 

DQ14[ 15 

VssC 16 

VccC 17 

DQ15[ 18 

DQieC 19 

DQ17C 20 



7 6 5 4 3 2 



1 52 51 50 49 4847 

• 46 P DQ8 

45 ] DQ7 

44 ] DQ6 

43 

42 

41 

40 



21 22 23 24 25 26 2728 29 30 31 3233 



<£ < <^ oz 55 < < 



registers. 

This device contains output registers for pipeline operations. At the rising edge 
of K, the RAM prov|des the output data from the previous cycle. 

Output enable (G) is asynchronous for maximum system d esign fl exibility. 

Burst can be initiated with ei ther address status processor (ADSP) or address 
status cache controller (ADSC) input pins. Subsequent burst addresses can be 
generated internally by the MCM67C518 (burst seq uenc e imitates that of the 
i486) and controlled by the burst address advance (ADV) input pin. The following 
pages provide more detailed information on burst controls. 

Write cycles are internally self-timed and are initiated by the rising edge of the 
clock (K) input. This feature eliminates complex off-chip write pulse generation 
and provides increased flexibility for incoming signals. 

This device also incorporates pass-thru functionality. A read cycle preceded by 
a write cycle will cause the the data written into the array to appear at the outputs on 
the same clock cycle on which the read was initiated. The clock highjto data valid 
time is the same as that of a standard read operation. Chip enable (E) does not have 
to be asserted to receive valid data during a pass-thru operation. Output enable (G) 
maintains control of the output buffers during a pass-thru operation. 

Dual write enables (LW and UW) are provided to allow individually writeable bytes. UN 
controls DQO - DQ8 (the lower bits), while UW controls DQ9 - DQ17 (the upper bits). 

This device is ideally suited for systems that require wide data bus widths and cache 
memory. See Figure 2 for applications information. 

Single 5 V ± 5% Power Supply 

Fast Access Time/Fast Cycle Time = 7 ns/80 MHz, 9 ns/66 MHz 

Byte Writeable via Dual Write Enables 

Internal Input Registers (Address, Data, Control) 

Output Registers for Pipelined Applications 

Internally Self-Timed Write Cycle 

ADSP, ADSC, and ADV Burst Control Pins 

Write Pass-Thru Capability 

Asynchronous Output Enable Controlled Three-Stale Outputs 

Common Data Inputs and Data Outputs 

3.3 V I/O Compatible 

High Board Density 52-Lead PLCC Package 

BurstRAM is a trademark of Motorola, Inc. 

i486 and Pentium are trademarks of Intel Corp. 

This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 



]vcc 

J DQ5 
] DQ4 
39 ] DQ3 
38 ] DQ2 
J Vss 

]vcc 

J DQ1 
] DQO 



PIN NAMES 

AO - A14 Address Inputs 

K... Clock 

ADV Burst Address Advance 

LW Lower Byte Write Enable 

UW Upper Byte Write Enable 

ADSC Controller Address Status 

ADSP Processor Address Status 

E Chip Enable 

G Output Enable 

DQO - DQ1 7 Data Input/Output 

Vcc +5V Power Supply 

Vss Ground 

NC No Connection 

All power supply and ground pins must be 
connected for proper operation of the device. 
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MOTOROLA FAST SRAM DATA 



BLOCK DIAGRAM (See Note) 



ADV 



ADSP i ^ 



A0-A14 



ADDRESS 
REGISTER 




BURST LOGIC 




l> 



QO 

BINARY 
COUNTER 
Q1 
CLR 



F^D> 



:^i:>^' 



A1-A0/ 



-/- 



INTERNAL 
AO' ADDRESS 



/2 



A2-A14 



15 



32Kx18 
MEMORY 
ARRAY 



ENABLE 
REGISTER 



F^D 



DATA-IN 
REGISTERS 



to- 



DQ0-DQ8 -*- 



DQ9-DQ17 






■*^ DATA-OUT 
REGISTERS 



'/ 



OUTPUT 
BUFFER 



E 



NOTE: All registers are positive-edge triggered. The ADSC or ADSP signals control the duration of the burstjand t he star t of the 
next burst. When ADSP is sampled low, any on going b urst is interrupted an d a rea d (independent of W and ADSC) is per- 
formed using the new external address. When_ADSC is sampled low (and ADSP is sampled high), any ongoing burst is 
interrupted and a read or write (dependent on W) is performed using the ne w exte rnal address. Chip enable (E) is sampled 
only when a new base address is loaded. After the first cycle of the burst, ADV controls subsequent burst cycles. When 
ADV is sampled low, the internal address is advanced prior to the operation. When ADV is sampled high, the internal address 
is not advanced, thus inserting a wait state into the burst sequence accesses. Upon completion of a burst, the a ddress wi ll 
wrap around to its initial state. See BURST SEQUENCE TABLE. Write refers to either or both byte write enables (LW, UW). 



BURST SEQUENCE TABLE (See Note) 

External Address 
1st Burst Address 
2nd Burst Address 
3rd Burst Address 

NOTE: The burst wraps around to its Initial state upon completion. 



A14-A2 


A1 


AO 


A14-A2 


A1 


AO 


A14-A2 


AT 


AO 


A14-A2 


AT 


AO 
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SYNCHRONOUS TRUTH TABLE (See Notes 1,2. and 3) 



E 


ADSP 


ADSC 


ADV 


DWorDw 


K 


Address Used 


Operation 


H 


L 


X 


X 


X 


L-H 


N/A 


Deselected 


H 


X 


L 


X 


X 


L-H 


N/A 


Deselected 


L 


L 


X 


X 


X 


L-H 


External Address 


Read Cycle, Begin Burst 


L 


H 


L 


X 


L 


L-H 


External Address 


Write Cycle, Begin Burst 


L 


H 


L 


X 


H 


L-H 


External Address 


Read Cycle, Begin Burst 


X 


H 


H 


L 


L 


L-H 


Next Address 


Write Cycle, Continue Burst 


X 


H 


H 


L 


H 


L-H 


Next Address 


Read Cycle, Continue Burst 


X 


H 


H 


H 


L 


L-H 


Current Address 


Write Cycle, Suspend Burst 


X 


H 


H 


H 


H 


L-H 


Current Address 


Read Cycle, Suspend Burst 



NOTES: 

1. X means Don't Care. 

2. All inputs except G must meet setup and hold times for the low-to-high transition of clock (K). 

3. Wait states are inserted by suspending burst. 



ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 



1 



Operation 


G 


I/O Status 


Read 


L 


Data Out 


Read 


H 


High-Z 


Write 


X 


High-Z — Datain 


Deselected 


X 


High-Z 



NOTES: 

1 . X means Don't Care. _ 

2. For a write operation following a read operation, G must be high before the input data 
required setup time and held high through the input data hold time. 



PASS-THRU TRUTH TABLE (Read preceded by a write) 



Operation of 
Previous Cycle 


E 


LW 


UW 


G 


Operation of 
Present Cycle 


Operation of 
Next Cycle 


Write Cycle, Both Bytes 
(Address = n-1) 


L 


L 


L 


L 


1 . Register Address = n and all Inputs 

2. Data of Address = n - 1 
Appears at Outputs 


Read Data at Address = n 


Write Cycle, Upper Byte 
(Address = n-1) 


H 


L 


H 


L 


Data of Address = n - 1 
Appears at Outputs of Upper Byte 


No Carry-Over Operation 
From Previous Cycle 


Write Cycle, Both Bytes 
(Address = n-1) 


H 


L 


L 


H 


All l/Os High-Z 


No Carry-over Operation 
From Previous Cycle 
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ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


vcc 


-0.5 to + 7.0 


V 


Voltage Relative to Vss 'of Any 
Pin Except Vqc 


Vin.Vout 


- 0.5 to Vcc + 0-5 


V 


Output Current (per I/O) 


•out 


+ 30 


mA 


Power Dissipation 


Pd 


1.6 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


Ta 


to +70 


"C 


Storage Temperature 


Tstg 


-55 to +125 


°C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that nonnal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This BiCMOS memory circuit has been 
designed to meet the dc and ac specifications 
shown In the tables, after thermal equilibrium 
has been established. 

This device contains circuitry that will 
ensure the output devices are in High-Z at 
power up. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 5%, Ta = to + 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


Min 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.75 


5.25 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0-3" 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width ^ 20 ns) for I S 20.0 mA. 
** V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2 V ac (pulse width 5 20 ns) for I S 20.0 mA. 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'ikg(i) 


- 


±1.0 


ViA 


Output Leakage Current (jS = Vih) 


"ikg(O) 


- 


±1.0 


(lA 


AC Supply Current (G = V|h, E = V|l, lout = "lA, All Inputs = V|l or V|h, V|l = 0.0 V and 
V|H ^ 3.0 V, Cycle Time ^ tKHKH f"'") 


ICCA7 
ICCA9 


— 


290 
275 


mA 


AC Standby Current (E = Vm, lout = f"A, All Inputs = V|l and V|h, V|l = 0.0 V and 
V|H > 3.0 V, Cycle Time > tKHKH f^iin) 


ISB1 


— 


75 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - ^0 mA) 


VOH 


2.4 


3.3 


V 



NOTE: Good decoupling of the local power supply should always be used. DC characteristics are guaranteed for all possible i486 and Pentium 
bus cycles. 

CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ17) 


Cm 


4 


5 


PF 


Input/Output Capacitance (DQO - DQ17) 


C|/0 


6 


8 


PF 



MOTOROLA FAST SRAM DATA 



MCM67C518 
4-165 



1 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V + 5% Ta = to + 70°C, Unless Otherw/ise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

READ/WRITE CYCLE TIMING (See Notes 1 . 2, 3, and 4) 



Output Timing Reference Level 1 .5 V 

Output Load See Figure 1 A Unless Othenvise Noted 



Parameter 


Symbol 


MCM67C518-7 


MCM67C518-g 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Cycle Time 


tKHKH 


tCYC 


12.5 


- 


15 


- 


ns 




Clock Access Time 


♦khqv 


tCD 


- 


7 


- 


9 


ns 


5 


Output Enable to Output Valid 


tGLQV 


tOE 


- 


5 


- 


6 


ns 




Clock High to Output Active 


tKHQXI 


tDC1 


2 


- 


2 


- 


ns 




Clock High to Output Change 


tKHQX2 


tDC2 


2 


- 


2 


- 


ns 




Output Enable to Output Active 


tGLQX 


«OLZ 


1 


— 


1 


— 


ns 




Output Disable to Q High-Z 


tQHQZ 


tOHZ 


2 


6 


2 


6 


ns 


6 


Clock High to Q High-Z 


tKHQZ 


tcz 


— 


6 


- 


6 


ns 




Clock High Pulse Width 


tKHKL 


tCH 


5 


- 


5 


- 


ns 




Clock Low Pulse Width 


tKLKH 


tCL 


5 


- 


5 


- 


ns 




Setup Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Enable 


tAVKH 
tADSVKH 

tDVKH 

tWVKH 
tADVVKH 

tEVKH 


tAS 

tss 

tDS 

tws 


2.5 




2.5 




ns 


7 


Hold Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Enable 


tKHAX 
tKHADSX 

tKHDX 

tKHWX 
tKHADVX 

tKHEX 


tAH 
tSH 
tDH 
tWH 


0.5 




0.5 




ns 


7 



NOTES: 

1. W refers to either or both byte write enables (LW , UW). 

2. A read cycle is defined by Dw and LW high or ADSP low for the setup and hold times. A write cycle is defined by D/V or Dw low and 
ADSP high for the setup and hold times. _ 

3. All read and write cycle timings are referenced from K or G. 

4. G is a don't care when UW or LW is sampled low. 

5. Maximum access times are guaranteed for all possible i486 external bus cycles. 

6. Transition is measured ± 500 mV from steady-state voltage with load of Figure IB. This parameter is sampled rather than 100% tested. 
At any given voltage and temperature, tKHOZ max is less than IkhqZI f^iin for a given device and from device to device. 

7. T his is a synchronous device. All addresses must meet the specified setup and hold times for ALL rising edges of K whenever ADSP or 
ADSC is low, and the chip is selected. All other synchronous inputs must meet the specified setup and hold tim es for AL L rising edges of 
K when the chip is enabled.Chip enable must be valid at each rising edge of clock for the device (when ADSP or ADSC is low) to remain 
enabled. 



AC TEST LOADS 



+ 5V 



OUTPUT- 



_L Zo=5on _L > Rl 



OUTPUT- 



50 Q 



255 Q 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Vl = 1.5V 



Figure 1 A Figure 1B 

NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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READ CYCLES 



5 
CO 

-i 

CO 
> 

a 
> 



'KHKH 



ADSP XXa 



2^ 



ADsc xxxxxy 



'AVKH -< 

'knax 



XX7 
XX7 




XX/\XX 



XE^^ 



KHADSX 



ADSVKH 



XX7 



W 



\xy \xy \yy \yy vxy vxx m m 



wxx/xx/xxyxxyxxyxxyxxy 




BURST CONTINUED WITH 
NEW BASE ADDRESS 



i^ 



^ 



A1- 



A2 




A3. 



A4. 



LW.UW 



<xxxxxxy 



'EVKH-* 
^KHEX- 



w 



w^m 



'KMWX 
'WVKH — 



w 



xxxxx/wwwxx/ww 



xm ;^yxxxxyy\ xxyxyxxyxxxxxxxxyxyxxxxxxxyy /^^^ ^^ 



ADV 



:mmy 



'KHQV 

'khqxi- 



w 



/ 



'ADWKH — * 
' KHADVX • 



Ymx^m 



'GLQV 



--'ghqz 



GLQX-H 



\ 



(«-^°""'> 



^ 






m? ^ mmm xxxxxxxxxxxx 



(ADV SUSPENDS BURST) 



^/:: 



— 'KHQV 
'kHQX2 



(BURST WRAPS AROUND 
TO ITS INITIAL STATE) 



'KHQZ 



01 (A2^X°^ <^' XX °^ '^^ XX"'' ^^iXX°^ <^Xa°^ (A2)XX°'^ ^^> XX°^ ^^^1 / " 



-* Ol 

o> -k 

■>J 00 



SINGLE READ 



■BURST READ 



WRITE CYCLES 



tKHKH" 




tADSVKH- 



^7 m 



m^^ 



tADSVKH- 



w w \x/ w \xy w w 



•tKHADSX 



ADSC EXTENDS BURST- 



^^ xxmm vxxxxxxy vxx vxx vxy vxy vxx^ /)y 



«AVKH- 



■•— tKHAX 






mxx)nn(x^mx)r ^xxxxxxxxxxxxxxxxxxxxxyx xxx)c ^xxxxxxxxxx 



W IS IGNORED FOR FIRST CYCLE WHEN ADSP INITIATES BURST 



tWVKH-H 



Bc^y xxxxxxx mmk xa ^ ^ /a /^ m 



lELKH 



•tKHEX 



■«— tKHWX 



El 



mm mmK mmmmxnmmxmmx xxxxxxxxxxx 



tADWKH- 



m \ /xxxxxy xxxxxxxy m at t ^a /x\ xxxxxm 



ADV SUSPENDS BURST - 



->KHADVX 



/ 



yxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 



tDVKH- 



- ( Di(Ai)XXXXXXX p^<^) XX p^(^) XX p^<^) XX P3(^)XX p^(^) XX p^(^3) XX p^(^) XX p3(A3) X 



"•-tKHDX 



Q Xq"-hao)XX°"'^°0 



• tGHQZ 



- BURST READ - 



-SINGLE WRITE H-*- 



- BURST WRITE- 



-H-* EXTENDED BURST WRITE- 



COMBINATION READ/WRITE CYCLES 




ADSP 



xxxxxm 



'AVKH" 

'khax — • 



ffl7 



WX XXX7 



XSL^^ST^Xr 



XXX/ XXX/ XXX/ 



yyyxyyypraTOXX) ( ^yxxyxxx) ( ^yxyxxyxyyyyxyyyxxxxxxy 



Lw.uw xxxxxxxxxxxxy 



'KHWX- 
'WVKH — • 



yyyyyyyy^ 



'khadvx- 

ADVKH— ' 



ADV 



yyyyyyyyyyyyyyyyyyyyyy^ 



\ 



'KHQV • 
KHQX1 — 



/ 



'KHDX- 

'dvkh-» 



;^yyyyyyyy yxxy 



^yyyyyyyy /m 



zr\ 



wm 



(«-K°""') 



•'ghoz 'glqx- 



>• »■ 



'GLQV 



mx mx mx 



— 'KHQX2— H l^i- 04 (A3) 

(««-^Qi(A2)XX °^'^^) XX Q^<^^> XX °^'^> XX 



READ- 



• WRITE •-j-- 



■ BURST READ - 



-PASS THROUGH 



APPLICATION EXAMPLE 



DATA 
ADDRESS 

Pentium™ 

CLK 

ADS 
CONTROL 














DATA BUS 














1 


> 
> 




ADDRESS BUS 












/ 

/ 




/it. 




CLOCK 














1 






I 


1 




J 












1 








II 












ADDR 

K 

CACHE 
CONTROL LOGIC 






ADDR DATA 
K 

ADSC 

n^ MCM67C518 
W 

G 
















-1 




' 



































































256K BYTE BURSTABLE, SECONDARY CACHE USING 
FOUR MCM67C518FN9S WITH A 66 MHz PENTIUM 



Motorola Memory Prefix 
Part Number 



ORDERING INFORMATION 
(Order by Full Part Number) 

MCM 67C518 X XX 



Speed (7 = 7 ns, 9 = 9 ns) 
Package (FN = PLCC) 



Full Part Numbers — MCM67C518FN7 MCM67C518FN9 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 
32Kx18BitBurstRAM^'' 
Synchronous Fast Static RAM 

With Burst Counter and Self-Timed Write 

The MCM67H518 is a 589,824 bit synchronous fast static random access memory 
designed to provide a burstable, high-perfonnance, secondary cache for the i486 and 
Pentium™ microprocessors. It is organized as 32,768 words of 18 bits, fabricated with 
l^otoroia's high-performance silicon-gate BiCMOS technology. The device integrates 
input registers, a 2-bit counter, high speed SRAM, and high drive capability outputs onto 
a single monolithic circuit for reduced parts count implementation of cache data RAM 
applications. Synchronous design allows precise cycle control with the use of an 
external clock (K). BiCMOS circuitry reduces the overall power consumption of the 
integrated functions for greater reliability. 

Addresses (AO - A14), data inputs (DO - D17), and all control signals except 
output enable (G) are clock (K) controlled through positive-edge-triggered 
noninverting registers. 



I\/ICM67H518 




FN PACKAGE 
PLASTIC 
CASE 778 



PIN ASSIGNMENT 



Bursts can be initiated with eit her add ress status processor (ADSP) or 
address status cache controller (ADSC) input pins. Subsequent burst ad- 
dresses can be generated internally by the MCM67H51 8 (burst sequence 
imitates t hat of the i486 and Pentium) and controlled by the burst address 
advance (ADV) input pin. The following pages provide more detailed infor- 
mation on burst controls. 

Write cycles are internally self-timed and are initiated by the rising edge of 
the clock (K) input. This feature eliminates complex off-chip write pulse gen- 
eration and provides increase d flex ibility for incoming signals. 

Dual_write enables (LW and UW) are provided to allow individually writeable 
bytes. LW controls DQO - DQ8 (the lower bits), while DW controls DQ9 - 
DQ17 (the upper bits). 

This device is ideally suited for systems that require wide data bus widths 
and cache memory. See Figure 2 for applications information. 

Single 5 V ± 5% Power Supply 

Fast Access Times: 9/12/18 ns Max 

Byte Writeable via Dual Write Enables 

Internal Input Registers (Address, Data, Control) 

Internally Self-Timed Write Cycle 

ADSP, ADSC, and ADV Burst Control Pins 

Asynchronous Output Enable Controlled Three-State Outputs 

Common Data Inputs and Data Outputs 

3.3 V I/O Compatible 

High Board Density 52-Lead PLCC Package 

ADSP Disabled with Chip Enable (E) - Supports Address Pipelining 



§1^ r" 



S5|mlSI5|:*|<|95^io3 5< 

r~i I— 11— irni~ir-ii— ir— 11— 11— ir-ir-ir-» 



DQ9 
DQ10 

vcc 
vss 

DQ11 
DQ12 
DQ13 
DQ14 

Vss 
Vcc 

DQ15 
DQ16 
DQ17 



7 6 5 4 3 2 



[ 8 

[ 9 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 



1 52 51 50 49 4847 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 



21 22 23 24 25 26 27 28 29 30 31 32 33 



] DQ8 

3dq7 

] DQ6 

jvcc 

J Vss 
J DQ5 
] DQ4 
] DQ3 
DQ2 

Vss 
Vcc 

DQ1 
DQO 






PIN NAMES 

AO - A14 Address Inputs 

K Clock 

ADV Burst Address Advance 

LW Lower Byte Write Enable 

UW Upper Byte Write Enable 

ADSC Controller Address Status 

ADSP Processor Address Status 

E^ Chip Enable 

G Output Enable 

DQO - DQ1 7 Data Input/Output 

Vcc + 5V Power Supply 

Vss Ground 

NC No Connection 

All power supply and ground pins must be 
connected for proper operation of the device. 



BurstRAM Is a trademark of Motorola, Inc. 

i486 and Pentium are trademarks of Intel Corp. 

This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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BLOCK DIAGRAM (See Note) 



ADV 




BURST LOGIC 



ADSC 



ADSP- 
A0-A14 



;0' 




ADDRESS 
REGISTER 



UW— 5 N 
LW^- 9 ^ 



1 



l> 



WRITE 
REGISTER 



QO 



'o 01 



CLR 



AO 



:i3i:>^' 



A1-A0/ 



-/- 



T> 



INTERNAL 
AO' ADDRESS 



/2 



A2-A14 



15 



32Kx18 
MEMORY 
ARRAY 



ENABLE 
REGISTER 



OD 






DATA-IN 
REGISTERS 



ai> 



G 
DQ0-DO8 



DQ9-DQ17 -* 7^ 



9/ 9/ 



OUTPUT 
BUFFER 



NOTE: All registers are positive -edge triggered. The ADSC or ADSP signals control the duration of the burstand the star t of the 
next burst. When ADSP is sampled low, any on going b urst is interrupted an d a rea d (independent of W and ADSC) is per- 
formed using the new externa! address. WhejT_ADSC is sampled low (and ADSP is sampled high), any ongoing burst is 
interrupted and a read or write (dependent on W) is performed using the ne w exte rnal address. Chip enable (E) is sampled 
only when a new base address is loaded. After the first cycle of the burst, ADV contr ols su bsequent burst cycles. When 
ADV is sampled low, the internal address is advanced prior to the operation. When ADV is sampled high, the internal 
address is not advanced, thus inserting a wait state into the burst sequence accesses. Upon completion of a burst, the 
address will wrap around to its initial state. See BURST SEQUENCE TABLE. Write refers to either or both byte write 
enables (LW, UW). 



BURST SEQUENCE TABLE (See Note) 

External Address 
1st Burst Address 
2nd Burst Address 
3rd Burst Address 

NOTE: The burst wraps around to Its Initial state upon completion. 



A14-A2 


A1 


AO 


A14-A2 


A1 


AO 


A14-A2 


AT 


AO 


A14-A2 


AT 


AO 
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SYNCHRONOUS TRUTH TABLE (See Notes 1 . 2. and 3) 



E 


ADSP 


ADSC 


ADV 


DWorLW 


K 


Address Used 


Operation 


H 


X 


L 


X 


X 


L-H 


N/A 


Deselected 


L 


L 


X 


X 


X 


L-H 


External Address 


Read Cycle, Begin Burst 


L 


H 


L 


X 


L 


L-H 


External Address 


Write Cycle, Begin Burst 


L 


H 


L 


X 


H 


L-H 


External Address 


Read Cycle, Begin Burst 


X 


H 


H 


L 


L 


L-H 


Next Address 


Write Cycle, Continue Burst 


X 


H 


H 


L 


H 


L-H 


Next Address 


Read Cycle, Continue Burst 


X 


H 


H 


H 


L 


L-H 


Current Address 


Write Cycle, Suspend Burst 


X 


H 


H 


H 


H 


L-H 


Current Address 


Read Cycle, Suspend Burst 


H 


X 


H 


L 


L 


L-H 


Next Address 


Write Cycle, Continue Burst 


H 


X 


H 


L 


H 


L-H 


Next Address 


Read Cycle, Continue Burst 


H 


X 


H 


H 


L 


L-H 


Current Address 


Write Cycle, Suspend Burst 


H 


X 


H 


H 


H 


L-H 


Current Address 


Read Cycle, Suspend Burst 



NOTES: 

1. X means Don't Care. 

2. All inputs except G must meet setup and hold times for the low-to-high transition of clock (K). 

3. Wait states are inserted by suspending burst. 



ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 



Operation 


G 


I/O status 


Read 


L 


Data Out 


Read 


H 


High-Z 


Write 


X 


High-Z— Datain 


Deselected 


X 


High-Z 



NOTES: 

1 . X means Don't Care. 

2. For a write operation following a read operation, G must be high before the input data 
required setup time and held high through the input data hold time. 



ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


vcc 


-0.5 to + 7.0 


V 


Voltage Relative to Vss 'of Any 
Pin Except Vqc 


Vin.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current (per I/O) 


'out 


±30 


mA 


Power Dissipation 


pd 


1.5 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to +70 


°C 


Storage Temperature 


Tstg 


-55to + 125 


°C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-Impedance 
circuit. 

This BiCMOS memory circuit has been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 

This device contains circuitry that will ensure 
the output devices are in High-Z at power up. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 5%, Ta = to + 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITiONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


Min 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.75 


5.25 


V 


Input Higti Voltage 


V|H 


2.2 


Vcc + 0-3" 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width ^ 20.0 ns) for I ^ 20.0 mA. 
** V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2-0 V ac (pulse width <. 20.0 ns) for I ^ 20.0 mA. 



DC CHARACTERISTICS AND SUPPLY CURRENTS 



El 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Cun-ent (All Inputs, Vjn = to Vcc) 


'ikg(i) 


- 


±1.0 


^A 


Output Leakage Current (G = V|h) 


'ikg(O) 


- 


±1.0 


HA 


AG Supply Current (G = V|h, E = V|l, IquI = mA, All Inputs = V|l or V|h, V|l = 0.0 V and 
V|H s 3.0 V, Cycle Time ^ tKHKH min) 


ICCA9 
ICCA12 
ICCA18 


- 


275 
250 
225 


mA 


AC Standby Current (E = V|h, lout = mA, All Inputs = V|l and V|h, V|l = 0.0 V and 
V|H S 3.0 V, Cycle Time ^ tKHKH min) 


ISB1 


— 


75 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 40 mA) 


VOH 


2.4 


3.3 


V 



NOTE: Good decoupling of the local power supply should always be used. DC characteristics are guaranteed for all possible i486 and Pentium 
bus cycles. 

CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ17) 


Cin 


4 


5 


PF 


Input/Output Capacitance (DQO - DQ17) 


C|/0 


6 


8 


PF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 5%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 



Output Timing Reference Level 1 .5 V 

Output Load See Figure 1 A Unless Otherwise Noted 



READ/WRITE CYCLE TIMING (See Notes 1 , 2, and 3) (W refers to either or both byte write enables) 



Parameter 


Symbol 


MCM67H518-9 


MCM67H518-12 


MCM67H518-18 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Cycle Time 


tKHKH 


tCYC 


15 


- 


20 


- 


30 


- 


ns 




Clock Access Time 


tKHQV 


tcD 


— 


9 


- 


12 


— 


18 


ns 


4 


Output Enable to Output Valid 


tGLQV 


tOE 


- 


5 


- 


6 


- 


7 


ns 




Clock High to Output Active 


tKHQXI 


tDC1 


6 


- 


6 


- 


6 


- 


ns 




Clock High to Output Change 


tKHQX2 


tDC2 


3 


- 


3 


- 


3 


- 


ns 




Output Enable to Output Active 


tQLQX 


tOLZ 





- 





- 





- 


ns 




Output Disable to Q High-Z 


tGHOZ 


tOHZ 


2 


6 


2 


7 


2 


7 


ns 


5 


Clock High to Q High-Z 


tKHQZ 


tcz 


- 


6 


- 


6 


- 


6 


ns 




Clock High Pulse Width 


tKHKL 


tCH 


5 


- 


6 


- 


7 


- 


ns 




Clock Low Pulse Width 


tKLKH 


tCL 


5 


- 


6 


- 


7 


- 


ns 




Setup Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Enable 


♦avkh 

tADSVKH 
tDVKH 
tWVKH 

tADVVKH 
tEVKH 


tAS 

tss 

tDS 

tws 


2.5 




2.5 




3.0 




ns 


6 


Hold Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Enable 


tKHAX 
tKHADSX 

tKHDX 

tKHWX 
tKHADVX 

tKHEX 


tAH 
tSH 
tDH 
tWH 


0.5 




0.5 




0.5 




ns 


6 



NOTES: 

1 . A read cycle is defined by UW and LW high or ADSP low for the setup and hold times. A write cycle is defined by LW or UW low and ADSP 
high for the setup and hold times. 

2. All read and write cycle timings are referenced from K or G. 

3. G is a don't care when UW or LW is sampled low. 

4. Maximum access times are guaranteed for all possible i486 external bus cycles. 

5. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. This parameter is sampled rather than 1 00% tested. 
At any given voltage and temperature, tKHQZ "^^^ 'S less than tKHQZI ftiin for a given device and from device to device. 

6. This is a synchronous device. All addresses must meet the specified setup and hold times for ALL rising edges of K whenever ADSP or 
ADSC is low, and the chip is selected. All other synchronous inputs must meet the specified setup and hold tim es for AL L rising edges of 
K when the chip is enabled.Chip enable must be valid at each rising edge of clock for the device (when ADSP or ADSC is low) to remain 
enabled. 



AC TEST LOADS 



+ 5V 



OUTPUT- 



_L Zo=5on JL ^ Rl 



OUTPUT- 



50 n 



255 ii 



480 ii 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Vl=1.5V 



Figure 1 A 



Figure 1B 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1. 
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READ CYCLES 



tKHADSX- 




^'W~m. 



M w yxxxxxxyxxxyxxyxyyxxxxxxxyxxxxyxyxyxxxxxx 



tADSVKH- 



>wcxy myxmr ^ ^ m 



tAVKH- 



■tKHAX 



•*- tKHADSX 



w w w w w w w 



•-.3 mmr ^n(mxyx)f^ ^xyxxyyxxyyyyxxxyyyyxyyyyyyxyyxyyyyyym 



tWVKH- 



mo^ xxxyxyxxxxxy vxy w 



-•— tKHWX 



w \xy \xy w w \xy \xy 



tEVKH- 



y:)(m)(k 



-tKHEX 



tADWKH-* 



.TV yyyyyyyyyyyy \mm\ 



-*— IKHADVX 



\ 



tGLQX- 



DATA OUT 



tKHQV 
•— tGLQV 



h V 



tGHQZ 



tKHQX2- 



• tKHQV 



^ ^ xxx /y\ /^ mm. 



(ADV SUSPENDS BURST) 



(BURST WRAPS AROUND 
TO ITS INITIAL STATE) 



H 



IKHQZ- 



((-K Q1(A1)) | ((( Q1(A2) )|()|( Q2(A2) XX Q^t^) XX Q^'^) XX °^<^' XX Q2(A2) XX °^<^0 ~ 



SINGLE READ 



BURST READ' 



NOTE: Q1 (A2) represents the first output data from the base address A2; Q2(A2) represents the next output data in the burst sequence with A2 as the base address. 



WRITE CYCLES 




tADSVKH- 



-^xr^(a 



m~^^ 



tADSVKH- 



;fxyyyyyxyyyyyxyxyxxxyyyyyyyyyyyyxyyxxyyyy 



tKHADSX 



ADSC EXTENDS BURST 



^iv ymmy vxxxxxxy w vxy w vxy \ xx^ /x r 



tAVKH- 



-tKHAX 



^®^ 



™- xmxx) nn^xyM^y ^yyyyyyyyyyyyyyyyyyyyyy yyyy)r ^yyyyyyyyyy 



LW.UW 




W IS IGNORED FOR FIRST CYCLE WHEN ADSP INITIATES BURST 



tWVKH- 



-tKHEX 



2/ _ _ 

tEVKH — »i k— 



mm\ /yy m X)?x m XA xm 



tKHWX 



M. 



v_y 



tADWKH- 



^ Yk yyyyyyy yyyyyyyy ^ ^ ^6^ ^~ ^^ m ^)(mm. 



ADV SUSPENDS BURST - 



■tKHADVX 



m / 



/ 



DATA IN 



yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy 



tDVKH- 



tKHDX 



DATA OUT )()( Qn-1 (AO))()(Qn (AO)) 



- ( Di(Ai) xxxxxxx p^^) XX P2(^) XX P2(^) XX P3(A2) XX p^(^) XX pi(^3) X/t( D2(A3) XX D3(A3rx 

- tGHQZ 



-• BURST READ —^ SINGLE WRITE *i 



BURST WRITE 



-*t* EXTENDED BURST WRITE" 



ADSP 




tAVKH ■ 



COMBINATION READ/WRITE CYCLE 

tKHKH 



tKLKH 



m yy^ m - 



■tKHAX 



y»y \ffly \ 



ADDRESS «yyyyyxr ^r)K5?3?ym^br^-)<yTOTOy^ ^yyyyyyyyyyyyyyyyyyy 



tWVKH 



™,™ffiffissssxy ^yyyyyy) ^ 



tADVKH- 



ADV 



yyyyyyyyyyyyyyyyyyyyyyyyyy^ 



\ 



tKHQV 



DATA IN 



DATA OUT 



•khqxi 



f 



tDVKH • 



'KHWX 



mmyyy 



'KHADVX 



^yyyyyyy^ 



\ 



C D1(A2) > 



■ 'KHDX 



C<^Q1(A1)) 



»GHQZ 



«GLQX' 



tQLQV 



•KHQX2 



i(i Q1(A3)^XQ2(A3)XXQ3(A3)^ 



READ- 



WRITE- 



BURSTREAD- 
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APPLICATION EXAMPLE 



DATA 
ADDRESS 

Pentium™ 

CLK 

AD§ 
CONTROL 














DATA BUS 
















> 

> 




ADDRESS BUS 












/ 

4 


/'15 / 

* 


y 70 




CLOCK 















1 








1 




J 












1 








II 












ADDR 

K 

CACHE 

CONTROL 

LOGIC 






ADDR DATA 
K 

ADSC 

_ MCM67H518FN9 
W 

G 

ADV ADSP 


















J 




i 


> 1 


\ 






n / . 





















































256K Byte Burstable, Secondaiy Cache 
Using Four MCM67H518FN9s with a 66 MHz Pentium 

Figure 2 



Motorola Memory Prefix 
Part Number 



ORDERING INFORMATION 
(Order by Full Part Number) 



67H518 X 



H 



Speed (9 = 9 ns, 12 = 12 ns, 18=18 ns) 
Package (FN = PLCC) 



Full Part Numbers — MCM67H51 8FN9 MCM67H51 8FN1 2 MCM67H51 8FN1 8 
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1 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

32Kx18BitBurstRAM^'' 

Synchronous Fast Static RAM 
With Burst Counter and Registered Outputs 

The MCM67J518 is a 589,824 bit synciironous static random access memory designed 
to provide a burstable, high-performance, secondary cache for the i486™ and Pentium™ 
microprocessors. It is organized as 32,768 words of 1 8 bits, fabricated with Motorola's 
high-performance silicon-gate BiCMOS technology. The device integrates input registers, 
a 2-bit counter, high speed SRAM, and high drive registered output drivers onto a single 
monolithic circuit for reduced parts count implementation of cache data RAM applications. 
Synchronous design allows precise cycle control with the use of an external clock (K). 
BiCMOS circuitry reduces the overall power consumption of the integrated functions for 
greater reliability. 

Addresses (AO - A14), data inputs (DO - D17), and all control signals except output en- 
able (G) are clock (K) controlled through positive-edge-triggered noninverting registers 

This device contains output registers for pipeline operations. At the rising edge dQ9 P 8 
of K, the RAM prov|des the output data from the previous cycle. 

Output enable (G) is asynchronous for maximum system d esign fl exibility. 

Burst can be initiated with ei ther address status processor (ADSP) or address 
status cache controller (ADSC) input pins. Subsequent burst addresses can be 
generated intemally by the MCM67J518 (burst seq uence imitates that of the 
i486) and controlled by the burst address advance (ADV) input pin. The following 
pages provide more detailed information on burst controls. 

Write cycles are internally self-timed and are initiated by the rising edge of the 
clock (K) input. This feature eliminates complex off-chip write pulse generation 
and provides increased flexibility for incoming signals. 

This device also incorporates pass-thru functionality. A read cycle preceded by 
a write cycle will cause the the data written into the array to appear at the outputs on 
the same clock cycle on which the read was initiated. The clock highjo data valid 
time is the same as that of a standard read operation. Ohip enable (E) does not have 
to be asserted to receive valid data during a pass-thru operation. Output enable (G) 
maintains control of the output buff ers during a pass-thru operation. 

Dual write enables (LW and UW) are provided to allow individually writeable bytes. LW 
controls DQO - DQ8 (the lower bits), while UW controls DQ9 - DQ17 (the upper bits). 

This device is ideally suited for systems that require wide data bus widths and cache 
memory. See Figure 2 for applications information. 

Single 5 V ± 5% Power Supply 

Fast Access Time/Fast Cycle Time = 7 ns/80 MHz, 9 ns/66 MHz 

Byte Writeable via Dual Write Enables 

Internal Input Registers (Address, Data, Control) 

Output Registers for Pipelined Applications 

Internally Self-Timed Write Cycle 

ADSP, ADSC, and ADV Burst Control Pins 

Write Pass-Thru Capability 

Asynchronous Output Enable Controlled Three-State Outputs 

Common Data Inputs and Data Outputs 

3.3 V I/O Compatible 

High Board Density 52-Lead PLCC Package 

ADSP Disabled with Chip Enable (E) - Supports Address Pipelining 



MCM67J518 




FN PACKAGE 
PLASTIC 
CASE 778 



PIN ASSIGNMENT 



, CO 03 -r- 



lOIQ- 

< <|iu|3|3|<|<|< ii |CJ< << 
nr-innr-innr-innnnr-i 
7 6 5 4 3 2 1 52 51 50 49 4847 

• 46 ] DQ8 

DQ10 p 9 45 ] DQ7 

Vcc [10 44 ] DQ6 

VSS [11 43 ] Vcc 

DQ11 C 12 42 ] Vss 

DQ12 [13 41 ] DQ5 

DQ13 [14 40 ] DQ4 

DQ14 [15 39 ] DQ3 

Vss [ 16 38 ] DQ2 

Vcc[ 17 37] Vss 

DQ15 [ 18 36 ] Vcc 

DQ16 [19 35 ] DQ1 

DQ17 d 20 34 ] DQO 
21 22 23 24 25 26 2728 29 30 31 3233 



^< 



9C/500 i-cocmt; 

< - -- 55 << 



< ip o : 



PIN NAMES 

AO - A14 Address Inputs 

K.. . Clock 

ADV Burst Address Advance 

LW Lower Byte Write Enable 

UW Upper Byte Write Enable 

ADSC Controller Address Status 

ADSP Processor Address Status 

E Chip Enable 

G Output Enable 

DQO - DQ1 7 Data Input/Output 

Vcc +5V Power Supply 

Vss Ground 

NC No Connection 

All power supply and ground pins must be 
connected for proper operation of the device. 



BurstRAM is a trademark of Motorola, Inc. 

i486 and Pentium are trademarks of Intel Corp. 

This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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BLOCK DIAGRAM (See Note) 



ADV 



BURST LOGIC 



ADSC 




ADSP 



^O' 



A0-A14 



ADDRESS 
REGISTER 



UW 



=o 



t> 



E^ 



— c 

WRITE 
REGISTER 



> QO 

BINARY 
COUNTER 
01 
CLR 



^O 



:^I>^' 



A1 -AO/ 



-/- 



INTERNAL 
AO' ADDRESS 



n 



A2-A14 



15 



32Kx18 
MEMORY 
ARRAY 



ENABLE 
REGISTER 



G 
DQ0-DQ8 



fo 



DATA-IN 
REGISTERS 



^ 



C> 



y 9/ 



DQ9-D017 



¥- 



> DATA-OUT 
REGISTERS 



OUTPUT 
BUFFER 



NOTE: All registers are positive -edge triggered. The ADSC or ADSP signals control the duration of the burst_and the star t of the 
next burst. When ADSP is sampled low, any on going b urst is interrupted an d a rea d (independent of W and ADSC) is per- 
formed using the new external address. When_ADSC is sampled low (and ADSP is sampled high), any ongoing burst is 
interrupted and a read or write (dependent on W) is performed using the ne w exte rnal address. Chip enable (E) is sampled 
only when a new base address is loaded. After the first cycle of the burst, ADV cont rols subsequent burst cycles. When 
ADV is sampled low, the internal address is advanced priorto the operation. When ADV is sampled high, the internal address 
is not advanced, thus inserting a wait state into the burst sequence accesses. Upon completion of a burst, the address will 
wrap around to its initial state. See BURST SEQUENCE TABLE. Write refers to either or both byte write enables (LW, UW). 



BURST SEQUENCE TABLE (See Note) 

External Address 
1st Burst Address 
2nd Burst Address 
3rd Burst Address 

NOTE: The burst wraps around to Its initial state upon completion. 



A14-A2 


A1 


AO 


A14-A2 


A1 


AO 


A14-A2 


AT 


AO 


A14-A2 


AT 


AO 
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SYNCHRONOUS TRUTH TABLE (See Notes 1. 2, and 3) 



E 


ADSP 


ADSC 


ADV 


UWorLW 


K 


Address Used 


Operation 


H 


X 


L 


X 


X 


L-H 


N/A 


Deselected 


L 


L 


X 


X 


X 


L-H 


External Address 


Read Cycle, Begin Burst 


L 


H 


L 


X 


L 


L-H 


External Address 


Write Cycle, Begin Burst 


L 


H 


L 


X 


H 


L-H 


External Address 


Read Cycle, Begin Burst 


X 


H 


H 


L 


L 


L-H 


Next Address 


Write Cycle, Continue Burst 


X 


H 


H 


L 


H 


L-H 


Next Address 


Read Cycle, Continue Burst 


X 


H 


H 


H 


L 


L-H 


Current Address 


Write Cycle, Suspend Burst 


X 


H 


H 


H 


H 


L-H 


Current Address 


Read Cycle, Suspend Burst 


H 


X 


H 


L 


L 


L-H 


Next Address 


Write Cycle, Continue Burst 


H 


X 


H 


L 


H 


L-H 


Next Address 


Read Cycle, Continue Burst 


H 


X 


H 


H 


L 


L-H 


Current Address 


Write Cycle, Suspend Burst 


H 


X 


H 


H 


H 


L-H 


Current Address 


Read Cycle, Suspend Burst 



NOTES: 

1. X means Don't Care. 

2. All inputs except G must meet setup and hold times for the low-to-high transition of clock (K). 

3. Wait states are inserted by suspending burst. 



ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 



Operation 


G 


I/O status 


Read 


L 


Data Out 


Read 


H 


High-Z 


Write 


X 


High-Z— Dataln 


Deselected 


X 


High-Z 



NOTES: 

1. X means Don't Care. 

2. For a write operation following a read operation, G must be high before the input data 
required setup time and held high through the input data hold time. 



PASS-THRU TRUTH TABLE (Read preceded by a write) 



Operation of 
Previous Cycle 


E 


LW 


UW 


5 


Operation of 
Present Cycle 


Operation of 
Next Cycle 


Write Cycle, Both Bytes 
(Address = n-1) 


L 


L 


L 


L 


1 . Register Address = n and all Inputs 

2. Data of Address = n - 1 
Appears at Outputs 


Read Data at Address = n 


Write Cycle, Upper Byte 
(Address = n-1) 


H 


L 


H 


L 


Data of Address = n - 1 
Appears at Outputs of Upper Byte 


No Carry-Over Operation 
From Previous Cycle 


Write Cycle, Both Bytes 
(Address = n-1) 


H 


L 


L 


H 


All l/Os High-Z 


No Carry-Over Operation 
From Previous Cycle 



MCM67J518 
4-182 



MOTOROLA FAST SRAM DATA 



ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss 'of Any 
Pin Except Vcc 


Vin.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current (per I/O) 


'out 


+ 30 


mA 


Power Dissipation 


pd 


1.6 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to +70 


"C 


Storage Temperature 


Tstg 


-55 to + 125 


"C 



NOTE: Permanent device damage may occur If ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This BiCMOS memory circuit has been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 

This device contains circuitry that will 
ensure the output devices are in High-Z at 
power up. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 5%, Ta = to + 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


MIn 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


vcc 


4.75 


5.25 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0-3" 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width ^ 20 ns) for I ^ 20.0 mA. 
** V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 20 V ac (pulse width ^ 20 ns) for I ^ 20.0 mA. 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


l|kg(l) 


- 


±1.0 


jiA 


Output Leakage Current (S = V|h) 


"ikg(O) 


- 


±1.0 


HA 


AC Supply Current (5 = V|h> E = V|l, lout = mA, All Inputs = V|l or V|h. V|l = 0.0 V and 
V|H 5 3.0 V, Cycle Time S IkhkH ™'^) 


ICCA7 
ICCA9 


— 


290 
275 


mA 


AC Standby Current (E = V|h, lout = ^A, All Inputs = V|l and V|h, V|l = 0.0 V and 
V|H s 3.0 V, Cycle Time s IkhkH "lin) 


'SBI 


— 


75 


mA 


Output Low Voltage (Iql = + 8-0 "nA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


3.3 


V 



NOTE: Good decoupling of the local power supply should always be used. DC characteristics are guaranteed for ail possible i486 and Pentium 
bus cycles. 

CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DQO - D0 17) 


Cin 


4 


5 


PF 


Input/Output Capacitance (DQO - DQ17) 


C|/0 


6 


8 


PF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 5% Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

READ/WRITE CYCLE TIMING (See Notes 1, 2, 3, and 4) 



Output Timing Reference Level 1 .5 V 

Output Load See Figure 1A Unless Otiienwise Noted 



Parameter 


Symbol 


MCM67J518-7 


MCM67J518-9 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


MIn 


Max 


Cycle Time 


tKHKH 


tCYC 


12.5 


- 


15 


— 


ns 




Clock Access Time 


tKHQV 


tCD 


- 


7 


- 


9 


ns 


5 


Output Enable to Output Valid 


tQLQV 


tOE 


- 


5 


- 


6 


ns 




Clock High to Output Active 


«KHQX1 


tDC1 


2 


- 


2 


- 


ns 




Clock High to Output Change 


tKHQX2 


tDC2 


2 


— 


2 


— 


ns 




Output Enable to Output Active 


tQLQX 


tOLZ 


1 


- 


1 


— 


ns 




Output Disable to Q High-Z 


tGHQZ 


tOHZ 


2 


6 


2 


6 


ns 


6 


Clock High to Q High-Z 


tKHQZ 


tcz 


- 


6 


- 


6 


ns 




Clock High Pulse Width 


tKHKL 


tCH 


5 


- 


5 


- 


ns 




Clock Low Pulse Width 


tKLKH 


tCL 


5 


- 


5 


- 


ns 




Setup Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Enable 


tAVKH 
tADSVKH 

tDVKH 

tWVKH 
tADVVKH 

tEVKH 


tAS 

tss 

tDS 

tws 


2.5 




2.5 




ns 


7 


Hold Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Enable 


tKHAX 
tKHADSX 

tKHDX 

tKHWX 
tKHADVX 

tKHEX 


tAH 
tSH 
tDH 
tWH 


0.5 




0.5 




ns 


7 



NOTES: 

1 . W refers to either or both byte write enables (LW , UW). 

2. A read cycle is defined by DW and LW high or ADSP low for the setup and hold times. A write cycle is defined by LW or UW low and 
ADSP high for the setup and hold times. _ 

3. All read and write cycle timings are referenced from K or G. 

4. G is a don't care when DW or IW is sampled low. 

5. Maximum access times are guaranteed for all possible i486 external bus cycles. 

6. Transition is measured + 500 mV from steady-state voltage with load of Figure 1 B. This parameter is sampled rather than 1 00% tested. 
At any given voltage and temperature, IkhOZ ma'^ 'S less than tKHQZI mi" 'o'' a Qiven device and from device to device. 

7. This is a synchronous device. All addresses must meet the specified setup and hold times for ALL rising edges of K whenever ADSP or 
ADSC is low, and the chip is selected. All other synchronous inputs must meet the specified setup and hold tim es for AL L rising edges of 
K when the chip is enabled.Chip enable must be valid at each rising edge of clock for the device (when ADSP or ADSC is low) to remain 
enabled. 



AC TEST LOADS 



+ 5V 



OUTPUT 



_L Zo= 50ii _L ^ Rl = 



OUTPUT - 



son 



255 n 



480 n 

SpF 

(INCLUDING 
SCOPE AND JIG) 



Vl=1.5V 



Figure 1 A Figure 1B 

NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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MOTOROLA FAST SRAM DATA 



READ CYCLES 



'KHKH 



ADSP XXa 



m 



ADSC XXXXX/ 



'AVKH — ' 

'knax 



XE7 



^W 




^nw 



^^SlM 



'KHADSX 



ADSVKH 






xxy xxy \yy yxy yxx yxx /tx /x\ 



xx/xxxxx/xxxxxyxxyxxxxxy 



BURST CONTINUED WITH 
NEW BASE ADDRESS 



^ 



^ 




.A3 



A4, 



LW.UW 



<xxxxxxy 



EVKH-* 
^KHEX- 



w 



WW 



'KMWX 
'WVKH — 



w 



xx/xxyxx/xx/xx/xx/xxy\x/ 



ma XXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXXXXXXX /W YA 



ADV 



:xxxxxxx 



.A 



'KHQV 
' KHQX1 - 



w 



/ 



o 

s 

-i Ol 
00 -* 
Ul CO 



'ADWKH — • 
' KHADVX 



^XXXXiiEX 



'GLQV 



h^'CHQZ 



'GLQX 



\ 



(«-<°""'/ 






xx7: m xy\ X^ /7\ xxxxxxxxxxxx 



(ADV SUSPENDS BURST) 



'KHQV 
'kHQX2 



(BURST WRAPS AROUND 
TO ITS INITIAL STATE) 

f 



'KHQZ 



(<(<^Q1(A2^|()^Q2(A2))0( Q3(A2) y)(Q4(A2))(XQ1 (A2i)()(Q2(A2))()(Q3(A2)XX°^ ^^'y 



SINGLE READ 



■BURST READ 



WRITE CYCLES 




ADSP;^^^ 



^r^^ 



tADSVKH- 



m w xxy w w w w 



■ tKHADSX 



ADSC EXTENDS BURST- 



^/ \xxxxxxy vxxxxxx/ vx/ vxy w vxx m^ /x) ^ 



tAVKH- 



-•— tKHAX 



^W 



^w 



LW.UW 



m^^yr^n^xxxm)r ^xxxxxxxxxxxxxxxxxxxxxxxx xyy ^xxxxxxxxxx 

NORED FOR FIRST CYC 



7 




W IS IGNORED FOR FIRST CYCLE WHEN ADSP INITIATES BURST 



tWVKH- 



«ELKH 



ik 



m /:a ^ /A /5^ m 



•tKHEX 



-tKHWX 



mm mmk xxxxxxxxxxxxxxxxxxxxxxxxxxm xxxxxxxxxxx 



tADWKH- 



^ \ /xxxxxy xxxxxxxy \x\ Ar ^ 5^ /a xmm^ 



ADV SUSPENDS BURST- 



-'KHADVX 



/ 



xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 



tDVKH ■ 



■ { Di(Ai) XXXXXXX p^(^) XX p^(^) XX °^(^) XX p3(A2) XX p^(^) XX p^(^3) XX p^(^) /KX p3(A3) X 



-tKHDX 



Q Xq"-^(ao)XX°"^^°0 



•tGHQZ 



■ BURST READ — *+* SINGLE WRITE »j: 



■BURST WRITE - 



-M-« EXTENDED BURST WRITE " 



COMBINATION READ/WRITE CYCLES 

-•khkh— 




ADSP 



xxxxxm 



'AVKH- 

'khax — « 



m7 



wx my 



xm my mv 



yyyyyyy) ra(mTO7)( ^yxyxxyy) ( ^yyyyyyyyyyyyyyyyyxyxyy 



Lw-uw xxxxxxxxxxxx/ 



'KHWX- 
'WVKH — • 



vxyyyyxy^ 



'khadvx- 

ADVKH— ' 



ADV 



yyyyyyyyyyyxyxyyxyxyyy^ 



\ 



'KHQV ■ 
KHQX1— 



r, 



m 



KHDX 

'dvkh-^ 



;^xxyxyxyy xxx/ 



^yyyyxyyx /m 



^1(A2^ 



\ 



II 



Q1 (A1) 



■'ghqz 'GLax- 



'GLQV 



*— 'kHQX2-*I \*- 04 (M) 

((<;((-|(qi(A2)XX q^(^^) XX °^<^^> XX °^<^> XX 



o 

s 

-* Ol 
CO -^ 
•»J 09 



READ- 



• WRITE - 



•BURST READ- 



h 



-PASS THROUGH- 



APPLICATION EXAMPLE 



DATA 
ADDRESS 

Pentium™ 

CLK 

ADS 
CONTROL 














DATA BUS 














\ 


> 
> 






ADDRESS BUS 
















/ 

r 




V 




CLOCK 














1 






' 


1 
















1 


















ADDR 

K 

CACHE 
CONTROL LOGIC 




ADDR DATA 
K 

ADSC 

^ MCM67J518 

G 
ADV ADSP 
































. 



























































256K BYTE BURSTABLE, SECONDARY CACHE USING 
FOUR MCM67J51 8FN9s WITH A 66 MHz PENTIUM 



Motorola Memory Prefix 
Part Number 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 



67J518 X 



Speed (7 = 7 ns, 9 = 9 ns) 
Package (FN = PLCC) 



Full Part Numbers — MCM67J51 8FN7 MCM67J51 8FN9 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



MCM67M518 



Product Preview 
32Kx18BitBurstRAM™ 

Synchronous Fast Static RAM 

With Burst Counter and Self-Timed Write 

The MCM67M518 is a 589,824 bit synchronous static random access memory 
designed to provide a burstable, high-performance, secondary cache for the MC68040 
and PowerPC^" microprocessors. It is organized as 32,768 words of 1 8 bits, fabricated 
using Motorola's high-performance silicon-gate BiCMOS technology. The device inte- 
grates input registers, a 2-bit counter, high speed SRAM, and high drive capability out- 
puts onto a single monolithic circuit for reduced parts count implementation of cache 
data RAM applications. Synchronous design allows precise cycle control with the use of 
an external clock (K). BiCMOS circuitry reduces the overall power consumption of the 
integrated functions for greater reliability. 

Addresses (AG - A14), data inputs (DQO - DQ17), and all control signals, 
except output enable (G), are clock (K) controlled through positive-edge- 
triggered noninverting registers. 

Bursts can be initiat ed wi th either transfer start processor (TSP) or transfer 
start cache controller (TSC) input pins. Subsequent burst addresses are gen- 
erated internally by the MCM67M518 (burst sequence im itates that of the 
MC68040) and controlled by the burst address advance (BAA) input pin. The 
following pages provide more detailed information on burst controls. 

Write cycles are internally self-timed and are initiated by the rising edge of 
the clock (K) input. This feature eliminates complex off-chip write pulse gen- 
eration and provides increase d flex ibility for incoming signals. 

Dual write enables (LW and UW) are provided to al low individually writeable 
bytes. D/V controls DQO - DQ8 (the lower bits), while DW controls DQ9 - DQ17 
(the upper bits). 

This device is ideally suited for systems that require wide data bus widths 
and cache memory. 

Single 5 V ± 5% Power Supply 

Fast Access Times: 9/11/14/19 ns Max and Cycle Times: 12.5/15/20/25 ns Min 

Byte Writeable via Dual Write Strobes 

Internal Input Registers (Address, Data, Control) 

Internally Self-Timed Write Cycle 

TSP, TSC, and BAA Burst Control Pins 

Asynchronous Output Enable Controlled Three-State Outputs 

Common Data Inputs and Data Outputs 

High Board Density 52-PLCC Package 

3.3 V I/O Compatible 




FN PACKAGE 
PLASTIC 
CASE 778 



PIN ASSIGNMENT 



^|u.lil§|^|«||: 



< <:|ujir3i:3 ipip;im 2^ Its < << 

nf-inr-ii-im-n-n-n-ir-n-n-i 



DQ9 [ 8 

DQIOC 9 

VccC 10 

Vss C 11 

DQ11 [ 12 

DQ12[ 13 

DQ13 [ 14 

DQ14 [ 15 

Vssf 16 

VccC 17 

DQ15 [ 18 

DQ16 [ 19 

DQ17[ 20 



7 6 5 4 3 2 



1 52 51 50 49 4847 

• 46 p DQ8 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 



21 22 23 24 25 26 27 28 29 30 31 32 33 



3 DQ7 
] DQ6 

3vcc 

h^SS 
J DQ5 
] DQ4 
] DQ3 
] DQ2 
3 Vss 

]vcc 

J DQ1 
DQO 



< < < < < 






PIN NAMES 

AO - A14 Address Inputs 

K.. Clock 

BAA Burst Address Advance 

LW Lower Byte Write Enable 

UW Upper Byte Write Enable 

TSP, TSC Transfer Start 

E_ Chip Enable 

G Output Enable 

DQO - DQ17 Data Input/Output 

Vcc +5V Power Supply 

Vss Ground 

NC No Connection 

All power supply and ground pins must be 
connected for proper operation of the device. 



BurstRAM is a trademark of Motorola, Inc. 

PowerPC is a trademark of IBM Corp. 

This document contains information on a new product under development. Motoroia reserves the right to change or discontinue this product without notice. 
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BLOCK DIAGRAM (See Note) 



1 





BAA 


BURST LOGIC 


AO' 










> 

BINARY 
COUNTER °^ 

QO 
LOAD 

D1 DO 










'— c V 




INTERNAL 
ADDRESS 


32Kx18 
MEMORY 
ARRAY 


,, 




1 






— r 


N 


1 . 


/ 


A1' 


15 

1 








1 r 




-A14 






V4 










TSC 


rs 


J 


TSP ' 


2_ 


^ 






\ 








AO 


A2 






^ 

ADDRESS 
REGISTER 




A1 

/ 






f 


9 

/ 


f 9 f 










/ 
15 




18 






























/ 






■\ 


V 

WRITE 
REGISTER 






r4 








> 










DATA-IN 
REGISTERS 




UW— Q 


f^ 








y 




LW — Q 




^ 












"-" z__> 






















' 








. 










>- 


V 

ENABLE 
REGISTER 










OUTPUT 
BUFFER 


r ■ 




V 








c 


r 






9/ 9^ 


f 




L 






r . 
















9y 






/ 
9y 














/ 













































NOTE: All registers are positive-edge triggered. Ttie TSC or TSP signals control the duration of th e burst and the start of the next burst. When TSP 
is sampled low, any ongoing bu rst is interrupted and a read (independent of W and TSC) is perfonned using the new external address. 
When TSC is sampled low (and TSP is sampled high), any ongoing burst is interrupted and a read or write (dependent on W) is performed 
using the next external address. Chip e nable (E) is sampled only when a new base address is loaded. After the first cycle of the burst, BAA 
controls subsequent burst cycles. When BAA is sampled low, the internal address is advanced prior to the operation. When BAA is sampled 
high, the internal address is not advanced, thus inserting a wait state into the burst sequence accesses. Upon completion of a burst, the 
address will wrap around to its initial state. See BURST SEQUENCE GRAPH. Write refers to either or both byte write enables (LW, UW). 



BURST SEQUENCE GRAPH (See Note) 



A 0,1 



A1',A0'= 1,1 



NOTE: The external two values for A1 and AO 
provide the starting point for the burst 
sequence graph. The burst logic ad- 
vances A1 and AO as shown above. 
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MOTOROLA FAST SRAM DATA 



SYNCHRONOUS TRUTH TABLE (See Notes 1, 2, and 3) 



I 


TSP 


ISC 


BAA 


OWorDw 


K 


Address 


Operation 


H 


L 


X 


X 


X 


L-H 


N/A 


Deselected 


H 


X 


L 


X 


X 


L-H 


N/A 


Deselected 


L 


L 


X 


X 


X 


L-H 


External Address 


Read Cycle, Begin Burst 


L 


H 


L 


X 


L 


L-H 


External Address 


Write Cycle. Begin Burst 


L 


H 


L 


X 


H 


L-H 


External Address 


Read Cycle, Begin Burst 


X 


H 


H 


L 


L 


L-H 


Next Address 


Write Cycle, Continue Burst 


X 


H 


H 


L 


H 


L-H 


Next Address 


Read Cycle, Continue Burst 


X 


H 


H 


H 


L 


L-H 


Current Address 


Write Cycle, Suspend Burst 


X 


H 


H 


H 


H 


L-H 


Current Address 


Read Cycle, Suspend Burst 



NOTES: 

1 . X means Don't Care. 

2. All inputs except G must meet setup and hold times for the low-to-high transition of clock (K). 

3. Wait states are inserted by suspending burst. 



ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 



Operation 


G 


I/O status 


Read 


L 


Data Out (DQO - DQ8) 


Read 


H 


High-Z 


Write 


X 


High-Z — Data In 


Deselected 


X 


High-Z 



NOTES: 

1 . X means Don't Care. _ 

2. For a write operation following a read operation, G must be high before the input data 
required setup time and held high through the input data hold time. 



ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


vcc 


-0.5 to + 7.0 


V 


Voltage Relative to Vss 'or Any 
Pin Except Vqc 


Vin.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current (per I/O) 


■out 


±30 


mA 


Power Dissipation 


pd 


1.6 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to +70 


"C 


Storage Temperature 


Tstg 


-55 to + 125 


"C 



NOTE: Pemianent device damage may occur if ABSOLUTE M/0<IMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that nomnal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This BiCMOS memory circuit has been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 

This device contains circuitry that will ensure 
the output devices are in High-Z at power up. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V + 5%, Ta = to + 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


MIn 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.75 


5.25 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



* V|L (min) = - 0.5 V do; V|l (min) = - 2.0 V ac (pulse width < 20.0 ns) for I < 20.0 mA. 
** V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2.0 V ac (pulse width s 20.0 ns) for I ^ 20.0 mA. 



DC CHARACTERISTICS AND SUPPLY CURRENTS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'ikg(i) 


- 


±1.0 


HA 


Output Leakage Current (G = V|h) 


l|kg(0) 


— 


±1.0 


HA 


AC Supply Current (S = V|h, E = V|l, lout = "lA, All Inputs = V|l or V|h, 
V|L = 0.0 V and V|h > 3.0 V, Cycle Time > IkhkH ™^) 


ICCA9 
'CCAU 
'CCA14 
ICCA19 




290 
275 
250 
225 


mA 


AC Standby Current (1 = V|h, lout = "lA, All Inputs = V|l and V|h, V|l = 0.0 V 
and V|H ^ 3.0 V, Cycle Time ^ tKHKH f"'") 


ISBI 


— 


75 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


— 


0.4 


V 


Output High Voltage (loH = - 40 "TfiA) 


VOH 


2.4 


3.3 


V 



NOTE: Good decoupling of the local power supply should always be used. DC characteristics are guaranteed for all possible 68040 bus cycles. 
CAPACITANCE (f = 1 .0 MHz. dV = 3.0 V. Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ17) 


C|n 


4 


5 


PF 


Input/Output Capacitance (DQO - DQ17) 


C|/0 


6 


8 


PF 
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MOTOROLA FAST SRAM DATA 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 5% Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 



Output Timing Reference Level 1 .5 V 

Output Load See Figure 1 A Unless Ottienwise Noted 



READ/WRITE CYCLE TIMING (See Notes 1,2, and 3) (W refers to either or both byte write enables) 



Parameter 


Symbol 


67M518-9 


67M518-11 


67M518-14 


67M518-19 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Cycle Time 


tKHKH 


tCYC 


12.5 


- 


15 


- 


20 


- 


25 


- 


ns 




Clock Access Time 


tKHQV 


tCD 


- 


9 


- 


11 


- 


14 


— 


19 


ns 


4 


Output Enable to Output Valid 


tQLQV 


tOE 


- 


5 


- 


5 


- 


6 


- 


7 


ns 




Clock High to Output Active 


tKHQXI 


tDCI 


6 


— 


6 


- 


6 


- 


6 


- 


ns 




Clock High to Output Change 


*KHQX2 


tDC2 


3 


- 


3 


- 


3 


- 


3 


- 


ns 




Output Enable to Output 
Active 


tQLQX 


tOLZ 





— 





— 





— 





— 


ns 




Output Disable to Q High-Z 


tQHQZ 


tOHZ 


2 


6 


2 


6 


2 


6 


2 


7 


ns 


5 


Clock High to Q High-Z 


«KHQZ 


tcz 


- 


6 


- 


6 


— 


6 


— 


6 


ns 


5 


Clock High Pulse Width 


iKHKL 


tCH 


5 


- 


5 


- 


6 


- 


7 


— 


ns 




Clock Low Pulse Width 


tKLKH 


tCL 


5 


- 


5 


- 


6 


- 


7 


- 


ns 




Setup Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Select 


tAVKH 
tTSVKH 
tDVKH 
tWVKH 

•bavkh 

'EVKH 


tAS 

tss 

tDS 

tws 


2.5 




2.5 




2.5 




3.0 




ns 


6 


Hold Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Select 


tKHAX 
tKHTSX 
tKHDX 
tKHWX 
tKHBAX 
tKHEX 


tAH 
tSH 
tDH 
tWH 


0.5 




0.5 




0.5 




0.5 




ns 


6 



El 



NOTES: 

1 . A read cycle is defined by UW and LW high or TSP low for the setup and hold times. A write cycle is defined by LW or UW low and TSP high 
for the setup and hold times. 

2. All read and write cycle timings are referenced from K or G. 

3. G is a don't care when Dw or LW is sampled low. 

4. Maximum access times are guaranteed for all possible MC68040 external bus cycles. 

5. Transition is measured ± 500 mV from steady-state voltage with load of Figure IB. This parameter is sampled and not 100% tested. At 
any given voltage and temperature, tKHQZ f^^^ 'S 'ess than tKHQXI f^iin for a given device and from device to device. 

6. This is asynchronous device. All addresses must meet the specified setup and hold times for ALL rising edges of clock (K) whenever 
TSP or TSC are low and the chip is selected. All other synchronous inputs must meet the specified setup and h ol d time s for ALL rising 
edges of K when the chip is selected.Chip enable must be valid at each rising edge of clock for the device (when TSP or TSC is low) to remain 
enabled. 

AC TEST LOADS 



OUTPUT (T 



Rl = 50 ii 



OUTPUT- 



r 



Zo= 50Q _L 



255 n 



Vl=1.5V 



Figure 1 A 



+ 5V 



480 Q 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure IB 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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1 



tTSVKH- 

^w — m 



READ CYCLE 

-tKHKH- 



\ 



-'KHKL 
^— 'KLKH 



-'KHTSX " 

m~^^ — w 



fTSVKH- 



^w mmm vx\ m 



»AVKH- 



ADDRESS 



J*-, 



w — w w 

-IKHTSX 



w — w \\i 



^1 [^ tKHAX 



tWVKH- 



mmm m m 



tEVKH- 



-tKHEX 



-tKHWX 

W W \XXXSEX 



Myyym Ayxxxxxxxxyxyxxxxi^ 



tBAVKH- 



^ xxxxxxxxxxxxx y vxxxxxxyi 



•glox 

'KHQX1 — 



^- 



DATAOUT 



-»KHQV 
-tQLQV 



Jf V 



^^^IIAJT) 



•k3HQZ 

'KHQXa- 



- IkhbaX 

m xxy vxxmxy 



• 'khqv 



tKHQZ- 



<XXQHA2)H Q2(A2) XX Q3(A2) ~^ - 



READ- 



■BURST READ- 



NOTE: Q1 (A2) represents the first output from the external address A2; Q2(A2) represents the next output data in the burst sequence 
with A2 as the base address. 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 




^^ m /X7 w 



'SVKH- 



Ts= xr^sssxxr~m 



'AVKH- 



'KHTSX 



xx/ w w 

"W w ^ 



••khax. 



»WVKH- 



w (XXXXXXXXXXXXX M 



tEVKI 



■ >KHWX 



m /x\ m xx\ 



-'KHE)^ 



XXXXXXXX XXXXXXXX^ MXXXXXXXXXXXXXXXXXXXXXX 



tBAVKH- 



^ xxxxxxxxxxxxy — xxxxxxxx^ 



DATA IN — 



NOTE: G = V|h. 
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- 'KHBAX 

^ ^ A\ yyx 



-•khdx 
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APPLICATION EXAMPLE 
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256K Byte Burstable, Secondary Cache 
Using Four MCM67M518FN11s with a 66 MHz MPC601 Power PC™ 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



am 67M518 X XX 



Speed (9 - 9 ns, 11 = 11 ns, 14= 14 ns, 19= 19 ns) 
Package (FN = PLCC) 



Full Part Numbers — MCM67M518FN9 MCM67M518FN11 MCM67M518FN14 MCM67M518FN19 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



MCM67W518 



Product Preview 

32K X 18 Bit Asynchronous Fast 

Static RAM 

With Address Latch Byte Enable 

The MCM67W518 is a 589,824 bit static random access memory organized as 
32,768 words of 18 bits, fabricated using Motorola's high-performance silicon-gate 
BiCMOS technology. The device integrates a 32K x 18 SRAM core with advanced 
peripheral circuitry consisting of address latches, active low chip enable, write 
enable, separate upper and lower byte selects, and a fast output enable. This 
device has increased output drive capability supported by multiple power pins. 

Address latch enable (AL) is provided to simplify read and write cycles by 
guaranteeing address hold time in a simple fashion. When the address latch 
input is high, the address latch is in the transparent state. If the latch enable is 
tied high, the device can be used as an asynchronous SRAM. When the address 
latch enable is low, the address is in the latched state. 

Dual byte selects (LB and UB) are provided to allow individually readable 
and writeable bytes. LB controls DQO - DQ8 (the lower bits) while UB 
controls DQ9 -DQ 17 (the upper bits). 

A generous number of power supply pins have been utilized and placed 
on the package for maximum performance. 

The MCM67W518 will be available in a 52-pin plastic leaded chip carrier 
(PLCC). 

This device is ideally suited for systems that require wide data bus widths 
cache memory, and as tag RAMs. 

• Single 5 V± 10% Power Supply 

• Fast Access Times: 12/15/20 ns Max 

• Byte Write and Byte Read Capability 

• Transparent Address Latch 

• Common Data Inputs and Data Outputs 

• Output Enable Controlled Three-State Outputs 

• 3.3 V I/O Compatible 

• High Board Density 52-Lead PLCC Pacl<age 




FN PACKAGE 
PLASTIC 
CASE 778 



PIN ASSIGNMENT 

i-n-ii-ir-ii-ir-if-ir-ir-ir-ir-ir-ii-^ 



DQ9[ 8 
DQ10 [ 9 
Vcc [ 10 
VssC 11 
DQ11 [ 12 
DQ12 [ 13 
DQ13 [ 14 
DQ14[ 15 
Vss [ 16 
Vcc [ 17 
DQISC 18 
DQ16[ 19 
DQ17 [ 20 



7 6 5 4 3 2 1 



52 5150 4948 47 

46] DQ8 
45] DQ7 
44] DQ6 
43] Vcc 
42] Vss 
41 ] DQ5 
40 ] DQ4 
39] DQ3 
38] DQ2 
37] Vss 

36] Vcc 
.35] DQ1 



21 22 23 24 25 26 27 28 29 30 31 32 33 



,^] DQO 



^ Zr 9 f OO •* " ^^ ZZ 

< < < w oz 55 55 



PIN NAMES _^^ 

AO - A14 Address Inputs 

AL Address Latch 

W^ ., . .... Write Enable 

LB Lower Byte Select 

UB Upper Byte Select 

E Chip Enable 

5 ; Output Enable 

DQO - DQ17 ... Data Input/Output 

Vcc + 5 V Power Supply 

Vss • ■ • • • • ■ • • • Ground 

NO No Connection 

All power supply and ground pins must be connected 
for proper operation of the device. 



This document contains information on a new product under developn^ent. Motorola reserves the right to change or discontinue this product without notice. 
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BLOCK DIAGRAM 



AO 



-Ai4-y^ 



UTCH 



AL 






32Kx18 
MEMORY ARRAY 



WRITE AMP 



CONTROL 



E W LB UB 



4^ 



OUTPUT 
BUFFER 



-7^ »• DQ0-DQ8 



/ * > DQ9-DQ17 



TRUTH TABLE 



1 



E 


LB 


Db 


w 


AL* 


G 


Mode 


Supply 
Current 


I/O 
Status 


H 


X 


X 


X 


X 


X 


Deselected 


>SB 


High-Z 


L 


X 


X 


X 


L 


X 


Read or Write Using Latched Addresses 


icc 


- 


L 


X 


X 


X 


H 


X 


Read or Write Using Unlatched Addresses 


'cc 


— 


L 


L 


L 


H 


X 


L 


Read Cycle 


'cc 


Data Out 


L 


L 


L 


H 


X 


H 


Read Cycle 


'cc 


High-Z 


L 


L 


L 


L 


X 


X 


Write Cycle Lower and Upper Byte 


Ice 


High-Z 


L 


L 


H 


L 


L 


X 


Write Cycle Lower Byte with Latched Addresses 


Ice 


High-Z 


L 


H 


L 


H 


L 


L 


Read Cycle Upper Byte 


Ice 


Data Out 



'Addresses must satisfy the specified setup and hold times for the falling edge of AL. 

NOTE: This truth table shows the application of all device functions; different combinations are valid. 



ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


-0.5 to + 7.0 


V 


Voltage Relative to Vss ^°' Any 
Pin Except Vcc 


Vin.Vout 


- 0.5 to Vcc + 0.5 


V 


Output Current (per I/O) 


lout 


±30 


mA 


Power Dissipation 


Pd 


1.6 


W 


Temperature Under Bias 


"•"bias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature 


Tstg 


-55 to + 125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE M/0<IMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
Inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This BiCMOS memory circuit has been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 

This device contains circuitry that will 
ensure the output devices are in High-Z at 
power up. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


MIn 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.5 


V 


Input HIgti Voltage 


V|H 


2.2 


Vcc + 0.3" 


V 


Input Low Voltage 


VlL 


-0.5* 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width ^ 20 ns) for I s 20.0 mA. 
** V|H (max) = Vcc + 0.3 V dc; V|h (max) = Vcc + 20 V ac (pulse width ^ 20 ns) for I ^ 20.0 mA. 

DC CHARACTERISTICS 



Parameter 


Symbol 


MIn 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


l|kg(l) 


- 


±1.0 


HA 


Output Leakage Current (G = V\y\) 


l|kg(0) 


- 


±1.0 


HA 


AC Supply Current (G = V|h, lout = mA, All Inputs = V|l or V|h, V|l = 0.0 V and 
V|H ^ 3.0 V, Cycle Time > tywAV min) 


ICCA12 
ICCA15 
ICCA20 


E 


290 
275 
260 


mA 


AC Standby Current (E = V|h. lout = mA, All Inputs = V|l or V|h V|l = V and 
V|H>3.0V,f = fmax) 


'SB1 


— 


75 


mA 


CMOS Standby Current (E > Vcc - 0.2 V, All Inputs > Vcc - 0.2 V or < 0.2 V, f = fmax) 


ISB2 


- 


12 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqih = - 4.0 mA) 


VOH 


2.4 


3.3 


V 



CAPACITANCE (f = 1 .0 I^Hz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ17) 


Cm 


4 


5 


PF 


Input/Output Capacitance (DQO - DQ17) 


Gout 


6 


8 


PF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to +70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

READ CYCLE (See Notes 1,2, and 3) 



Output Timing Reference Level 1 .5 V 

Output Load See Figure 1 Unless Otiierwise Noted 



1 



Parameter 


Symbol 


MCMS7W518-12 


MCM67W518-15 


MCM67W518-20 


Unit 


Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Times 


tAVAV 


12 


- 


15 


- 


20 


- 


ns 


4 


Access Times: 

Address Valid to Output Valid 

Chip Enable Low to Output Valid 

AL High to Output Valid 

Output Enable Low to Output Valid 

Byte Select Low to Output Valid 


tAVQV 
tELQV 
tALHQV 
tQLQV 
tBLQV 


— 


12 
12 
12 
6 
6 


— 


15 
15 
15 

7 
7 


— 


20 
20 
20 
8 
8 


ns 


5 


Setup Times: 

Address Valid to Address Latch Low 
Address Valid to Address Latch High 


<AVALL 
tAVALH 


2 



- 


2 



- 


2 



- 


ns 




Hold Times: 

Address Latch Low to Address Invalid 


tALLAX 


2 


— 


3 


— 


3 


— 


ns 




Output Hold: 

Address Invalid to Output Invalid 
AL High to Output Invalid 


tAXQX 
tALHQX 


4 
4 


- 


4 
4 


- 


4 
4 


- 


ns 




Address Latch Pulse Width 


tALHALL 


5 


- 


5 


- 


5 


- 


ns 




Output Buffer Control: 

Chip Enable Low to Output Active 

Output Enable Low to Output Active 

Byte Select Low to Output Active 

Chip Enable High to Output High-Z 

Output Enable High to Output High-Z 

Byte Select High to Output High-Z 


tELQX 
tGLQX 
tBLQX 
tEHQZ 
tGHQZ 
tBHQZ 


3 
1 
2 
2 
2 
2 


6 
6 
6 


2 

1 
2 
2 
2 
2 


9 

7 
9 


2 
1 
2 
2 
2 
2 


9 
9 
9 


ns 


6 



NOTES: 

1. B refers to either or both byte selects (LB, UB). 

2. Address latch (AL) is high for all asynchronous cycles. 

3. A read occurs during the overlap of E low, W high, and either or both byte enable (LB, DB) low. 

4. All read cycle timing is referenced from thejast valid address to the first transitioning address. 

5. Addresses valid prior to or coincident with E low. 

6. Transition is measured + 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, tEHQZ 'S less than tgLQx and tQHQZ 'S less than tQLQx for a given device. 



AC TEST LOADS 



+ 5V 



OUTPUT (T 



OUTPUT - 



JL Zq = 50 n _L ^ Rl = 50 ii 

Vl=1.5V 
Figure 1A 



255 n 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1B 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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READ CYCLES 



ADDRESS 



ADDRESS LATCH 



mi 



WRITE ENABLE 



/ 



JABLES \ 
LB, UB) \_ 



BYTE ENABLES 
(LB, UB) 



OUTPUT ENABLE 



CHIP ENABLE 



DQ0-DQ17 



V 



\ 



•avav - 



SMSXSXXM 



-'AVQV- 



KZD^XSXSESX^r^DSSSXS 



\ 



■'AVALLH 



-'ALLAX 



'AVALH- 



r\ 



•alhall 



-'allax 



Q1 



ffiEsac 



'axqx 



-'avqv- 



Q2 



fflESM 



'alhqv 



-'alhqv- 



Q3 



-ASYNCHRONOUS READ' 



■LATCHED READS- 



READ CYCLES (Continued) 



ADDRESS 



X 



X 



A2 



X 



A3 



ADDRESS LATCH 



/ 



WRITE ENABLE 



BYTE ENABLE 
(LB) 



V 



BYTE ENABLE 
(UB) 



BLE \ 
UB) \_ 



OUTPUT ENABLE 



CHIP ENABLE 



V 



V 



/ 



/ 



\ 



;^~\ 



-» -<SXXXXXXXE^Ol1 



™- - ^xxxxxxxxx)^r^o 



■'WHQV- 



'ehqz- 



J 



jr\ 



Kxxxxxxxr^i 



■'elqx 
— 'elqv 



-<BHQZ 



'BLQX- 



■tBLQV- 



'GHQZ- 






'GHQZ 



^xxxac 



■'glqx 

-'GLQV- 



Q3 



DUAL BYTE READ - 



• DQO - DQ8 E CONTROLLED READ ■ 



-SINGLE BYTE E CONTROLLED READ 



\< DQ9-DQ17 BYTE ENABLE CONTROLLED READ *\ 



WRITE CYCLE (See Notes 1, 2, 3, and 4) 



Parameter 


Symbol 


MCM67W518-12 


MCM67W518-15 


MCM67W518-20 


Unit 


Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


12 


- 


15 


- 


20 


- 


ns 


5 


Setup Times: 

Address Valid to End of Write 

Address Valid to Chip Enable High 

Address Valid to Write Enable Low 

Address Valid to Chip Enable Low 

Data Valid to Write Enable High 

Data Valid to Chip Enable High 

Byte Select Low to Write Enable High 

Byte Select High to Write Enable Low 

Byte Select Low to Chip Enable High 

Address Latch High Write Low 

Address Valid to Address Latch Low 

Address Valid to Address Latch High 


tAVWH 
tAVEH 
tAVWL 
tAVEL 
tDVWH 
tDVEH 
tBLWH 
tBHWL 
tBLEH 
tALHWL 
tAVALL 
tAVALH 


8 
8 


6 
6 
4 

4 

2 



- 


13 
13 



7 
7 
6 

6 

2 



- 


15 
15 


8 
8 
8 

8 

2 



- 


ns 




Hold Times: 

Write Enable High to Address Invalid 

Chip Enable High to Address Invalid 

Byte Select High to Address Invalid 

Write Enable High to Data Invalid 

Chip Enable High to Data Invalid 

Byte Select High to Data Invalid 

Write Enable High to Byte Enable Invalid 

Chip Enable High to Byte Enable Invalid 

Address Latch Low to Address Invalid 

Write Enable High to Address Latch High 

Byte Select High to Address Latch High 


tWHAX 
tEHAX 
tBHAX 
tWHDX 
tEHDX 
tBHDX 
tWHBX 
tEHBX 
tALLAX 
tWHALH 
tBHALH 








2 
2 
2 




- 








2 
2 
3 




- 








2 
2 
3 




- 


ns 




Write Pulse Width: 

Write Pulse Width (G Low) 

Write Pulse Width (G High) 

Write Pulse Width 

Chip Enable to End of Write 

Chip Enable to End of Write 

Address Latch High to Write Enable High 


tWLWH 
tWLWH 
tWLEH 
tELWH 
tELEH 
tALHWH 


8 
7 
8 
8 
8 
8 


- 


13 
12 
13 
13 
13 
13 


- 


15 
14 
15 
15 
15 
15 


- 


ns 


6 

7 
6.7 


Address Latch Pulse Width 


tALHALL 


5 


- 


5 


- 


5 


- 


ns 




Output Buffer Control: 

Write Enable High to Output Active 
Write Enable Low to Output High-Z 


tWHQX 
tWLQZ 


3 



6 


5 



9 


5 



9 


ns 


8 
8,9 



NOTES: 

1 . B refers to either or both byte selects (LB, UB). 

2. Address latch (AL) is high for all asynchronous cycles. 

3. A write occurs during the overlap of E low, W low, and either or both byte enable (LB, UB) low. 

4. Write enable must be equal to V|h for all address transitions. 

5. All write cycle timing is referenced from the last valid address to the first transitioning address. 

6. If G goes low coincident with or after W goes low, the output will remain in a high impedance state. 

7. If E goes low coincident with or after W goes low, the output will remain in a high impedance state. 

8. If E goes high coincident with or before W goes high the output will remain in a high impedance state. 

9. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, tEHQZ 's 'ess than tELQX and tQHQZ 'S less than tQLQx for a given device. 



MOTOROLA FAST SRAM DATA 



MCM67W518 
4-203 



WRITE CYCLES 



ADDRESS 



ADDRESS LATCH 



WRITE ENABLE 



mi 



•avav- 



■»AVWH- 



V 



BYTE ENABLES 
(LB, 



JABLJS \ 
LB.UB) V 



OUTPUT ENABLE 



CHIP ENABLE 



V 



V 



DATA IN 
DQ0-DQ17 



-'avwl 
N — 'wlwh • 



^^ ^xxxxyxxxM T^i ^y^^wm^^m 



;^ 



■tDVWH" 



\ 



■•allax 



»-'avall 



<alhall- 



r\ 



-'whax 



M 



DATA OUT PREVIOUS 
DQ0-DQ17 OUTPUT , 



-fWLQZ 



*WHDX- 



f~\ 



>whalh- 



/A 



'bhalh- 



-'avalh 



-'allax 
— 'alhwh- 



'WHOX— 
DUAL BYTE WRITE >i«- 



a 



-»WLQZ 



D2 



->DVWH 



-J 



/A 



•ehalh 



•dvwh- 



D3 



)Q 



O 



-LATCHED WRITE 



• LATCHED WRITE- 



ADDRESS 



ADDRESS LATCH 



X 

r 



WRITE ENABLE 



BYTE ENAB_LE 
(LB) 



IB) V 



BYTE ENABLE 
(UB) 



OUTPUT ENABLE 



CHIP ENABLE 



V 

\ 



DQ0-DQ8, 
(DATA IN) 



DQ9-DQ17 
(DATA IN) 



\ 



DQ0-DQ8 PREVIOUS 
(DATA OUT) OUTPUT 



> 



DQ9-DQ17 
(DATA OUT) 



WRITE CYCLES (Continued) 



X 



A2 



X 



n 



■'WLWH- 



•blwh- 



V_/ 



'WHBX- 



i 



/ 



C^Z)^ 



'WHDX- 



C^^X) 



-'DVWH- 



-'bhwl 



-*WLQZ 



P 

■*-tl 

o 



tWHQX 



/\ 



\ 



i 



iBHAX- 



-tWLEH ■ 



~\ 






-•avel 



<MXSX> 



r^^ 



^ 



-'BHDX 



■ DUAL BYTE WRITES - 



DQ9 - DQ17 BYTE CONTROLLED WRITE 4«- 



o 



A3 



•ehax- 



■ 'AVEH ■ 



-'elwh- 



\ 



'bleh- 



'ehbx- 



-'eleh- 



X 
X 



^^3<E 



>ehdx- 



tC 



D3 



■ 'dveh 



^ 



DUAL BYTE E CONTROLLED READ - 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 



67W518 EM 



f. 



Speed (12 = 12 ns, 15=15 ns, 20 = 20 ns) 
Package (FN = PLCC) 



Full Part Numbers — MCM67W518FN12 MCM67W518FN15 MCM67W518FN20 
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MOTOROLA 
SEMICONDUCTOR 

TECHNICAL DATA 



MCM67A618 



Product Preview 

64K X 18 Bit Asynchronous/Latched 

Address Fast Static RAIVI 

The MCM67A618 is a 1,179,648 bit latched address static random access memory 
organized as 65,536 words of 18 bits, fabricated with Motorola's high-performance 
silicon-gate BiCMOS technology. The device integrates a 64K x 18 SRAM core with 
advanced peripheral circuitry consisting of address and data input latches, active low 
chip enable, separate upper and lower byte write strobes, and a fast output enable. 
This device has increased output drive capability supported by multiple power pins. 

Address, data in, and chip enable latches are provided. When latch 
enables (AL for address and chip enables and DL for data in) are high, the 
address, data in, and chip enable latches are in the transparent state. If 
latch enables are tied high the device can be used as an asynchronous 
SRAM. When latch enables are low the address, data in, and chip enable 
latches are in the latched state. This input latch simplifies read and write 
cycles by guaranteeing addre ss an d data-in hold time in a simple fashion. 

Dual write enables (LW and UW) are provided to allow i ndiv idually write- 
able bytes. IW controls DQO - DQ8 (the lower bits) while UW controls 
DQ9 - DQ17 (the upper bits). 

Additional power supply pins have been utilized and placed on the package 
for maximum performance. 

The MCM67A618 will be available in a 52-pin plastic leaded chip carrier 
(PLCC). 

This device is ideally suited for systems which require wide data bus 
widths, cache memory, and tag RAMs. 

Single 5 V ± 10% Power Supply 

Fast Access Times: 12/15/20 ns Max 

Byte Writeable via Dual Write Enables 

Separate Data Input Latch for Simplified Write Cycles 

Address and Chip Enable Input Latches 

Common Data Inputs and Data Outputs 

Output Enable Controlled Three-State Outputs 

3.3 V I/O Compatible 

High Board Density 52-Lead PLCC Package 




FN PACKAGE 
PLASTIC 
CASE 778 



PIN ASSIGNMENT 

> ^ O CO 

<<|iu|3|3>> Q<S|C3-2< 



y 7 6 5 4 3 2 1 52 51 50 49 48 

DQ9 [ 8 
DQ10C 9 

Vcc C 10 

Vss t 11 
DQ11 [ 12 
DQ12C 13 
DQ13 [ 14 
DQ14 [ 15 

Vss [ 16 

Vcc [ 17 
DQ15 [ 18 
DQ16[ 19 

^^^"^ ^ ^2^ 22 23 24 25 26 27 28 29 30 31 32 : 



46] 



45] 

44] 

43 

42 

41 

40p 

39 

38 

37 

36] 

35] 



DQ8 

DQ7 

DQ6 

] Vcc 

] Vss 

DQ5 

DQ4 

] DQ3 

] DQ2 

] Vss 

Vcc 

DQ1 
DQO 



<« < < w 05 5 5 5: 



PIN NAMES 



A0-A15 .... 

AL 

DL 

LW 

UW 

E 

G 

DQ0-DQ17. 

Vcc 

Vss 



Address Inputs 

Address Latch 

Data Latch 

. Lower Byte Write Enable 
, Higher Byte Write Enable 

Chip Enable 

Output Enable 

Data Input/Output 

+ 5 V Power Supply 

Ground 



All powersupply and ground pins must be connected for 
proper operation of the device. 



This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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BLOCK DIAGRAM 







A0-A15 


o 


/ , 








f. 


OUTPUT 










^16 


^16 


MEMORY ARRAY 
64KX18 


^18 


BUFFER 


^'l8 " ' 








J 






/ 


f 
18 




§ 


9 


1 

9 
















WRITE AMP 


/ 


LATCH 


r 






^R 








CONTROL 




















1 — 
















' ' 





•- DQ0-DQ17 



LW UW 



DL 



TRUTH TABLE 



1 



I 


LW 


UW 


AL* 


DL* 


G 


Mode 


Supply 
Current 


I/O 
status 


H 


X 


X 


X 


X 


X 


Deselected Cycle 


ISB 


High-Z 


L 


X 


X 


L 


X 


X 


Read or Write Using Latched Addresses 


'CC 


— 


L 


X 


X 


H 


X 


X 


Read or Write Using Unlatched Addresses 


Ice 


— 


L 


H 


H 


X 


X 


L 


Read Cycle 


'CC 


Data Out 


L 


H 


H 


X 


X 


H 


Read Cycle 


'cc 


High-Z 


L 


L 


L 


X 


L 


X 


Write Both Bytes Using Latched Data In 


Ice 


High-Z 


L 


L 


L 


X 


H 


X 


Write Both Bytes Using Unlatched Data In 


Ice 


High-Z 


L 


L 


H 


X 


X 


X 


Write Cycle, Lower Byte 


Ice 


High-Z 


L 


H 


L 


X 


X 


X 


Write Cycle, Lower Byte 


Ice 


High-Z 



*E and Addresses satisfy the specified setup and hold times for the falling edge of AL. Data-in satisfies the specified setup 
and hold times for falling edge of DL. 
NOTE: This truth table shows the application of each function. Combinations of these functions are valid. 



ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = 0) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


vcc 


- 0.5 to 7.0 


V 


Voltage Relative to Vss '°'' Any 
Pin Except Vqc 


Vin. Vout 


- 0.5 to Vcc + 0-5 


V 


Output Current (per I/O) 


lout 


±30 


mA 


Power Dissipation 


pd 


1.6 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


ta 


to + 70 


°C 


Storage Temperature 


Tstg 


-55 to +125 


°C 



NOTE: Permanent device damage may occur If ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This BiCMOS memory circuit has been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 

This device contains circuitry that will ensure 
the output devices are in High-Z at power up. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


MIn 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.5 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse widtti <, 20 ns) for I < 20.0 mA. 
** V|H (max) = Vqc + 0-3 V dc; V|h (max) = Vcc + 2.0 V ac (pulse widtti < 20 ns) for I < 20.0 mA. 



DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


l|kg(l) 


- 


±1.0 


HA 


Output Leakage Current (G = V|h) 


l|kg(0) 


- 


±1.0 


HA 


AC Supply Current (G = V|h, lout = "fiA, Ail Inputs = V|l or V|h, 
V|L = 0.0 V and V|h ^ 3.0, Cycle Time > t^VAV min) 


ICCA12 
ICCA15 
ICCA20 


" 


290 
275 
260 


mA 


AC Standby Current (E = V|h, lout = "fiA, All Inputs = V|l and V|h 
V|L = 0.0VandV|H>3.0V,f = fmax) 


ISB1 


— 


75 


mA 


CIVIOS Standby Current (E > Vcc - 0-2. All Inputs > Vcc - 0-2 V or 
<0.2V,f = fmax) 


ISB2 


— 


12 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


— 


0.4 


V 


Output High Voltage (Ioh = - 4.0 mA) 


VOH 


2.4 


3.3 


V 


CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 


Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ17) 


Cm 


4 


5 


PF 


Input/Output Capacitance (DQO - DQ17) 


C|/0 


6 


8 


PF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 2 ns 

ASYNCHRONOUS READ CYCLE TIMING (See Notes 1 and 2) 



Output Timing Reference Level 1 .5 V 

Output Load Figure 1 Unless Otherwise Noted 



Parameter 


Symbol 


MCM67A618-12 


MCM67A618-15 


MCM67A618-20 


Unit 


Notes 


MIn 


Max 


MIn 


Max 


Min 


Max 


Read Cycle Times 


tAVAV 


12 


- 


15 


- 


20 


- 


ns 


3 


Access Times: 

Address Valid to Output Valid 

E Low to Output Valid 

Output Enable Low to Output Valid 


tAVQV 
tELOV 
tGLQV 


- 


12 
12 
6 


- 


15 
15 

7 


- 


20 
20 
8 


ns 


4 


Output Hold from Address Change 


tAXQX 


4 


- 


4 


- 


4 


- 


ns 




Output Buffer Control: 

E Low to Output Active 

G Low to Output Active 

E High to Output High-Z 

G High to Output High-Z 


tELQX 
tQLQX 
tEHQZ 
tGHQZ 


3 
1 
2 
2 


6 
6 


2 
1 
2 
2 


9 

7 


2 

1 
2 
2 


9 
9 


ns 


5 


Power Up Time 


tELICCA 





- 





- 





- 


ns 





NOTES: 

1 . AL and DL are equal to V||-| for all asynchronous cycles. 

2. Both Write Enable signals (LW, UW) are equal to V|h for all read cycles. 

3. All read cycle timing is referenced from the last valid address to the first transitioning address. 

4. Addresses valid prior to or coincident with E going low. 

5. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter Is sampled and not 1 00% tested. 
At any given voltage and temperature, IehQZ is less than t^LOX 3"^ 'GHOZ is less than tQLQX 'o'' ^ given device. 



OUTPUT- 



AC TEST LOADS 



JL Zo= son X ^ 



Rl = son 

Vl=1.5V 



Figure 1 A 



OUTPUT- 



+ 5V 



480 n 

SpF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 B 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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MOTOROLA FAST SRAM DATA 



ASYNCHRONOUS READ CYCLES 



AL (ADDRESS 
LATCH) 



A (ADDRESS) 



(CHIP ENABLE) 



Q (DATA OUT) 



(OUTPUT ENABLE) 

Ov.uw 

(WRITE ENABLE) 

DL 
(DATA LATCH) 



EXST 



^<XXXS 



lOT 



X 



•'avav 



V 



•elqx ■ 



■'ELQV- 



X 



XXXXX) 



/ 



■ 'AVQV ■ 



■•axqx- 



'EHQZ- 



mzzmci — mr^ 



sxx^ 



*GHQZ- 



r\ 



■« — »« 



■'GLQX 



■tGLQV- 



^XXXS 
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ASYNCHRONOUS WRITE CYCLE TIMING (See Notes 1,2, and 3) 



1 



Parameter 


Symbol 


MCM67A618-12 


IVICM67A618-1S 


MCM67A618-20 


Unit 


Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Times 


tAVAV 


12 


— 


15 


- 


20 


- 


ns 


4 


Setup Times: 

Address Valid to End of Write 

Address Valid to E High 

Address Valid to W Low 

Address Valid to E Low 

Address Valid to W High 

Data Valid E High 


tAVWH 
tAVEH 
tAVWL 
tAVEL 
tDVWH 
tDVEH 


8 
8 


6 
6 


- 


13 
13 


7 
7 


- 


15 
15 


8 
8 


- 


ns 




Hold Times: 

W High to Address Invalid 

E High to Address Invalid 

W High to Data Invalid 

E High to Data Invalid 


tWHAX 
tEHAX 
tWHDX 
tEHDX 








- 








— 








- 


ns 




Write Pulse Width: 

Write Pulse Width (G Low) 

Write Pulse Width (G High) 

Write Pulse Width 

Enable to End of Write 

Enable to End of Write 


tWLWH 
tWLWH 
tWLEF 
tELWH 
tELEH 


8 
7 
8 
8 
8 


— 


13 
12 
13 
13 
13 


— 


15 
14 
15 
15 
15 


- 


ns 


5 

6 

5,6 


Output Buffer Control: 

W High to Output Valid 
W High to Output Active 
W Low to Output High-Z 


tWHQV 
tWHQX 
tWLQZ 


12 
3 



6 


15 
5 



9 


20 
5 



9 


ns 


7 
7,8 



NOTES: 

1 . W refers to either or both byte write enables (LW, UW). 

2. AL and DL are equal to V|h for all asynchronous cycles. 

3. Both Write Enables must be equal to V|h for all address transitions. 

4. Alhwrite cycle timing is referenced from the last valid address to the first transitioning address. 

5. If E goes high coincident with or before W goes high the output will remain in a high impedance state. 

6. If E goes low coincident with or after W goes low the output will remain in a high impedance state. 

7. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At_any given voltage and temperature, t^LQZ is less than twHQX 'or 3 given device. 

8. If G goes low coincident with or after W goes low the output will remain in a high impedance state. 
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MOTOROLA FAST SRAM DATA 



ASYNCHRONOUS WRITE CYCLE 



AL (ADDRESS 
LATCH) 



A (ADDRESS) 



(CHIP ENABLE) 



LW.UW 
(WRITE ENABLE) 



xxxx 



X 



•lAVAV *■ 



\ 



■'ELWH- 
•WHAX- 



'DVWH- 



X 



-• <AVWH- 



XXXX ;^ ;^^^ 



•>AVWL 
•— tWLWH" 



■tWHDX 



DL 
(DATA LATCH) 



Q (DATA OUT) 



(OUTPUT ENABLE) 



»- EXSMZXXXXXZ) 



twHQV- 
tWHQX-i 



X 



'EHAX- 



7^xz:d^ 



-tWLEH- 



tDVEH- 



xs 



-'AVEH- 
-H h*-tAVEL 

•'ELEH- 



r 



-'EHDX 



D^XXX>0<X 



Wo 



-tWLOZ 



r\ 
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LATCHED READ CYCLE TIMING (See Notes 1 and 2) 



■ 



Parameter 


Symbol 


MCM67A618-12 


MCM67A618-15 


MCM67A618-20 


Unit 


Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Times 


tAVAV 


12 


- 


15 


- 


20 


- 


ns 


3 


Access Times: 

Address Valid to Output Valid 

1 Low to Output Valid 

AL High to Output Valid 

Output Enable Low to Output Valid 


tAVQV 
tELQV 
tALHQV 
tGLQV 


- 


12 
12 
12 
6 


- 


15 
15 
15 

7 


- 


20 
20 
20 
8 


ns 


3 

4 


Setup Times: 

Address Valid to AL Low 

E Valid to ALLOW 

Address Valid to AL High 

E Valid to AL High 


tAVALL 
tEVALL 
tAVALH 
tEVALH 


2 
2 




- 


2 
2 




- 


2 
2 




- 


ns 


4 
4 


Hold Times: 

AL Low to Address Invalid 
AL Low to E Invalid 


tALLAX 
tALLEX 


2 
2 


- 


3 
3 


- 


3 
3 


- 


ns 


4 


Output Hold: 

Address Invalid to Output Invalid 
AL High to Output Invalid 


tAXQX 
tALHQXI 


4 
4 


- 


4 
4 


- 


4 
4 


- 


ns 




Address Latch Pulse Width 


tALHALL 


5 


- 


5 


- 


5 


- 


ns 




Output Buffer Control: 

E Low to Output Active 

G Low to Output Active 

AL High to Output Active 

E High to Output High-Z 

AL High to Output High-Z 

G High to Output High-Z 


tELQX 

tGLQZ 
tALHQX2 

tEHQZ 
tALHQZ 

tQHQZ 


3 

1 
3 
2 
2 
2 


6 
6 
6 


2 
1 
2 
2 
2 
2 


9 
9 

7 


2 
1 
2 
2 
2 
2 


10 
10 
8 


ns 


5 



NOTES: 

1. Both Write Enable Signals (LW, UW) are equal to V|h for all read cycles. 

2. All read cycle timing Is referenced from thejast valid address to the first transitioning address. 

3. Addresses valid prior to or coincident with E going low. 

4. All latched inputs must meet the specified setup and hold times with stable logic levels for ALL falling edges of address latch (AL) and data 
latch (DL). 

5. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, tgnOZ 'S less than Ielqx and tLEHQZ 's less than tLEHQX2 3"^ tQHQZ is less than tgLQX ^°' 
a given device. 
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MOTOROLA FAST SRAM DATA 



LATCHED READ CYCLES 



AL (ADDRESS 
LATCH) 



^\n 



tAVALL' 



-™-' )^)(mo( 



tEVALL- 



(CHIP ENABLE) _/ 

'EHQZ 
Q (DATA OUT) 



tLEHQX2" 



/ 



^^ mxk 



■tALLAX 



■'ALLEX 



\ 



J^)^ 



■'AVALH 



'ALHALL" 



-• 'ELQV 

■•ELQX-* 



(OUTPUT ENABLE) 

D/V.UW 
(WRITE ENABLE) 

DL 
(DATA LATCH) 



•glqx- 



/X 



tALHQXr 



x:^<Exx 



•'avav 



■'EVALH 



-'ALHQV- 



^czu^Or-cm 



>AVQV 

•axqx- 



^XE7 



■tQLQV 



'ALHQZ- 



-'GHOZ 



r\ 



^xxx 



B 
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LATCHED WRITE CYCLE TIMING (See Notes 1,2, and 3) 



1 



Parameter 


Symbol 


MCM67A618-12 


MCM67A618-15 


MCM67A618-20 


Unit 


Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Times: 


tAVAV 


12 


— 


15 


— 


20' 


— 


ns 


4 


Address Valid to Address Valid 




















Setup Times: 
















ns 




Address Valid to End of Write 


tAVWH 


8 


— 


13 


— 


15 


— 






Address Valid to End of Write 


tAVEH 


8 


— 


13 


— 


15 


— 






E Valid to AL Low 


tEVALL 


2 


— 


2 


— 


2 


— 






Address Valid to AL Low 


tAVALL 


2 


— 


2 


— 


2 


— 






E Valid to AL High 


tEVALH 





— 





— 





— 






Address Valid to AL Higti 


tAVALH 





— 





— 





— 






AL High to W Low 


tALHWL 





— 





— 





— 






Address Valid to W Low 


tAVWL 





— 





— 





— 






Address Valid to E Low 


tAVEL 





— 





— 





— 






Data Valid to DL Low 


tDVDLL 


2 


— 


2 


— 


2 


— 






Data Valid to W High 


<DVWH 


6 


— 


7 


— 


8 


— 






Data Valid to E High 


tDVEH 


6 


— 


7 


— 


8 


— 






DL High to W High 


tDLHWH 


6 


— 


7 


— 


8 


— 






DL High to E High 


tDLHEH 


6 


— 


7 


— 


8 


— 






Hold Times: 
















ns 




AL Low to E Invalid 


tALLEX 


2 


— 


3 


— 


3 


— 




4 


AL Low to Address Invalid 


tALLAX 


2 


— 


3 


— 


3 


— 




4 


DL Low to Data Invalid 


tDLLDX 


2 


— 


3 


— 


3 


— 






W High to Address Invalid 


tWHAX 





— 





— 





— 






E High to Address Invalid 


tEHAX 





— 





— 





— 






W High to Data Invalid 


tWHDX 





— 





— 





— 






E High to Data Invalid 


fEHDX 





— 





— 





— 






W High to DL High 


tWHDLH 





— 





— 





— 






E High to DL High 


tEFDLH 





— 





— 





— 






W High to AL High 


tWHALH 





— 





— 





— 






Write Pulse Width: 
















ns 




AL High to W High 


tALHWH 


8 


— 


13 


— 


15 


— 




5 


Write Pulse Width (G Low) 


tWLWH 


8 


— 


13 


— 


15 


— 






Write Pulse Width (G High) 


tWLWH 


7 


— 


12 


— 


14 


— 






Write Pulse Width 


tWLEH 


8 


— 


13 


— 


15 


— 




6 


Enable to End of Write 


<ELWH 


8 


— 


13 


— 


15 


— 




7 


Enable to End of Write 


tELEH 


8 


— 


13 


— 


15 


— 




6,7 


Address Latch Pulse Width 


tALHALL 


12 


- 


15 


- 


20 


— 


ns 


4 


Output Buffer Control: 
















ns 




W High to Output Valid 


tWHQV 


12 


— 


15 


— 


20 


— 






W High to Output Active 


tWHQX 


3 


— 


5 


— 


5 


— 




8 


W Low to Output High-Z 


tWLQZ 





6 





9 





9 




8,9 



NOTES: 

1 . W refers to either or both byte write enables (LW, UW). 

2. A write occurs during the overlap of E low and W low. 

3. Both Write Enables must be equal to V|h for all address transitions. 

4. All write cycle timing is referenced from the last valid address to the first transitioning address. 

5. All latched inputs must meet the specified setup and hold times with stable logic levels for ALL falling edges of address latch (AL) and data 
lateh (DL). _ 

6. If .E goes high coincident with or before W goes high the output will remain in a high impedance state. 

7. If E goes low coincident with or after W goes low the output will remain in a high impedance state. 

8. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, twLOZ 's less than twHQX fo"" ^ O'ven device. 

9. If G goes low coincident with or after W goes low the output will remain in a high impedance state. 
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MOTOROLA FAST SRAM DATA 



LATCHED WRITE CYCLES 



AL (ADDRESS 
UTCH) 



A (ADDRESS) 



(CHIP ENABLE) 



tALHALL--«— ^ -*j -^ 'AVAIL 

-* — H-'ELAX 



•alhwh- 



•-•avalh 

'WHAX-* 
•- 'EVALH 



^^^..J\ 



LW.UW 
(WRITE ENABLE) 



-'ALHWL 



'DVWH' 



-'evall 



'ALLEX 



-tAVWL 
— 'WLWH- 



\_^^^ ^^^, 



■tWHDX 



'DLHWH- 



DL 
(DATA LATCH) 






'DVDLL- 






'DLLDX- 



tWHQV- 
'WHQX-^ 



X 



■ 'AVAV »• 

'avet— » 



/ 



• ^WHALH 



■<WLEH-*- 



■•dLHEH- 



iDVEF-* 



ffiS 



•• 'aveh- 

'ELEH- 



^ r ; ^ 



-'ELWH 

•avwh- 



-'EHDX 



CD^OO- 



-tWHDLH 



/ 



Q (DATA OUT) 



• 'EHAX 



/ 



E 



v^ 



-tEHDLH 



®o 



-•WLQZ 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 



s^, ^ 



Speed (12 = 12 ns, 15 = 15 ns, 20 = 20 ns) 
Package (FN = PLCC) 



Full Part Numbers — MCM67A618FN 12 MCM67A618FN15 MCM67A61 8FN20 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



MCM67B618 



Product Preview 
64Kx18BitBurstRAMTM 

Synchronous Fast Static RAM 

With Burst Counter and Self-Timed Write 

The MCM67B618 is a 1 ,179,648 bit synchronous fast static random access memory 
designed to provide a burstable, high-performance, secondary cache for the i486 and 
Pentium™ microprocessors. It is organized as 65,536 words of 18 bits, fabricated with 
Motorola's high-performance silicon-gate BiCMOS technology. The device integrates 
input registers, a 2-bit counter, high speed SRAM, and high drive capability outputs onto 
a single monolithic circuit for reduced parts count implementation of cache data RAM 
applications. Synchronous design allows precise cycle control with the use of an 
external clock (K). BiCMOS circuitry reduces the overall power consumption of the 
integrated functions for greater reliability. 

Addresses (AO - A15), data inputs (DO - D17), and all control signals except 
output enable (G) are clock (K) controlled through positive-edge-triggered 
noninverting registers. 




FN PACKAGE 
PLASTIC 
CASE 778 



PIN ASSIGNMENT 



Bursts can be initiated with eit her add ress status processor (ADSP) or 
address status cache controller (ADSC) input pins. Subsequent burst 
addresses can be generated internally by the MCM67B618 (burst sequence 
imitates t hat of the i486 and Pentium) and controlled by the burst address 
advance (ADV) input pin. The following pages provide more detailed infor- 
mation on burst controls. 

Write cycles are internally self-timed and are initiated by the rising edge of 
the clock (K) input. This feature eliminates complex off-chip write pulse gen- 
eration and provides increased flexibility for incoming signals. 

Dual write enables (LW and UW) are provided to al low individually writeable 
bytes. LW controls DQO - DQ8 (the lower bits), while UW controls DQ9 - 
DQ17 (the upper bits). 

This device is ideally suited for systems that require wide data bus widths 
and cache memory. See Figure 2 for applications information. 

Single 5 V ± 5% Power Supply 

Fast Access Times: 9/12/18 ns Max 

Byte Writeable via Dual Write Enables 

Internal Input Registers (Address, Data, Control) 

Internally Self-Timed Write Cycle 

ADSP, ADSC, and ADV Burst Control Pins 

Asynchronous Output Enable Controlled Three-State Outputs 

Common Data Inputs and Data Outputs 

3.3 V I/O Compatible 

High Board Density 52-Lead PLCC Package 



< <|lu Iz) 



CO CO I ; 
5 Q Q c- . „ w w ^ 



, 00 C35 -r- 



/7 6 5 4 



DQ9[ 8 

DQ10[ 9 

VccC 10 

VssC 11 

DQ11 [ 12 

DQ12 [ 13 

DQ13 [ 14 

DQ14[ 15 

Vsst 16 

VccC 17 

DQ15 [ 18 

DQ16 [ 19 

DQ17[ 20 
21 



3 2 1 52 51 50 49 4847 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
22 23 24 25 26 27 28 29 30 31 32 33 



] DQ8 
] DQ7 
] DQ6 

]vcc 
Jvss 

J DQ5 
] DQ4 
] DQ3 
] DQ2 

Jvss 

]Vcc 
] DQ1 
] DQO 



<>ji;<3coo"'"*"™i: 



PIN NAMES 

AO - A15 Address Inputs 

K.. . Clock 

ADV Burst Address Advance 

LW Lower Byte Write Enable 

DW.. Upper Byte Write Enable 

ADSC Controller Address Status 

ADSP Processor Address Status 

E Chip Enable 

G Output Enable 

DQO - DQ17 Data Input/Output 

Vcc + 5V Power Supply 

Vss Ground 

All power supply and ground pins must be 
connected for proper operation of the device. 



BursfRAM is a trademark of Motorola, Inc. 

i486 and Pentium are trademarks of Intel Corp. 

This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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r\/I0T0R01_A FAST SRAM DATA 



BLOCK DIAGRAM (See Note) 



ADV 



BURST LOGIC 



ADSC 

ADSP •■ 



A0-A15 • 




ADDRESS 
REGISTER 



UW 
LW 



G 
DCX)-DQ8 





WRITE 
REGISTER 



A1-A0/ 



-/- 



/2 



A2-A15 



e4Kx18 
MEMORY 
ARRAY 



ENABLE 
REGISTER 



HID 






DATA-IN 
REGISTERS 



DQ9-D017 7^ 



y 9/ 



OUTPUT 
BUFFER 



E 



NOTE: All registers are positive -edge triggered. The ADSC or ADSP signals control tiie duration of the burstjand the star t of the 
next burst. When ADSP is sampled low, any on going b urst is interrupted an d a rea d (independent of W and ADSC) is per- 
formed using the new external address. When_ADSC is sampled low (and ADSP is sampled high), any ongoing burst is 
interrupted and a read or write (dependent on W) is performed using the ne w exte rnal address. Chip enable (E) is sampled 
only when a new base address is loaded. After the first cycle of the burst, ADV contr ols su bsequent burst cycles. When 
ADV is sampled low, the internal address is advanced prior to the operation. When ADV is sampled high, the internal 
address is not advanced, thus inserting a wait state into the burst sequence accesses. Upon completion of a burst, the 
address will wrap around to its initial state. See BURST SEQUENCE TABLE. Write refers to either or both byte write 
enables (D/V, UW). 



BURST SEQUENCE TABLE (See Note) 

External Address 
1st Burst Address 
2nd Burst Address 
3rd Burst Address 

NOTE: The burst wraps around to its initial state upon completion. 



A15-A2 


A1 


AO 


A15-A2 


A1 


AO 


A15-A2 


AT 


AO 


A15-A2 


AT 


AO 
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SYNCHRONOUS TRUTH TABLE (See Notes 1, 2, and 3) 



I 


ADSP 


ADSC 


ADV 


DWorLW 


K 


Address Used 


Operation 


H 


L 


X 


X 


X 


L-H 


N/A 


Deselected 


H 


X 


L 


X 


X 


L-H 


N/A 


Deselected 


L 


L 


X 


X 


X 


L-H 


External Address 


Read Cycle, Begin Burst 


L 


H 


L 


X 


L 


L-H 


External Address 


Write Cycle, Begin Burst 


L 


H 


L 


X 


H 


L-H 


External Address 


Read Cycle, Begin Burst 


X 


H 


H 


L 


L 


L-H 


Next Address 


Write Cycle, Continue Burst 


X 


H 


H 


L 


H 


L-H 


Next Address 


Read Cycle, Continue Burst 


X 


H 


H 


H 


L 


L-H 


Current Address 


Write Cycle, Suspend Burst 


X 


H 


H 


H 


H 


L-H 


Current Address 


Read Cycle, Suspend Burst 



NOTES: 

1. X means Don't Care. 

2. All inputs except G must meet setup and hold times for the low-to-high transition of clock (K). 

3. Wait states are inserted by suspending burst. 



ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 



Operation 


G 


I/O status 


Read 


L 


Data Out 


Read 


H 


High-Z 


Write 


X 


High-Z — Datain 


Deselected 


X 


High-Z 



NOTES: 

1. X means Don't Care. 

2. For a write operation following a read operation, G must be high before the input data 
required setup time and held high through the Input data hold time. 



ABSOLUTE MAXIIUIUIUI RATINGS (Voltages Referenced to Vss = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


vcc 


-0.5 to + 7.0 


V 


Voltage Relative to Vss ^O"" Any 
Pin Except Vqc 


Vin.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current (per I/O) 


'out 


±30 


mA 


Power Dissipation 


pd 


1.5 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


-c 


Operating Temperature 


Ta 


to +70 


°C 


Storage Temperature 


Tstg 


-55 to +125 


"C 



NOTE: Pemfianent device damage may occur if ABSOLUTE IVI/0<IMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This BiCMOS memory circuit has been 
designed to meet the dc and ac specifications 
shown in the tables, after thennal equilibrium 
has been established. 

This device contains circuitry that will ensure 
the output devices are in High-Z at power up. 
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MOTOROLA FAST SRAM DATA 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 5%, Ta = to + 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


Min 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.75 


5.25 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width ^ 20.0 ns) for I ^ 20.0 mA. 
** V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vqc + 2.0 V ac (pulse width S 20.0 ns) for I S 20.0 mA. 



DC CHARACTERISTICS AND SUPPLY CURRENTS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vqc) 


'ikg(l) 


- 


±1.0 


HA 


Output Leakage Current (G = V|h) 


'lkg(O) 


- 


±1.0 


HA 


AC Supply Current (G = V|h, E = V|l, IquI = fnA, All Inputs = V|l or V|h, 
V|L = 0.0 V and V|h > 3.0 V, Cycle Time > tKHKH f"in) 


ICCA9 
ICCA12 
ICCA18 




275 
250 
225 


mA 


AC Standby Current (E = V|h, lout = "fiA, All Inputs = V|l and V|h, 
V|L = 0.0 V and V|h S 3.0 V, Cycle Time > tKHKH "lin) 


ISB1 


— 


75 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - '^•0 f^A) 


voh 


2.4 


3.3 


V 



NOTE: Good decoupling of the local power supply should always be used. DC characteristics are guaranteed for all possible i486 and Pentium 
bus cycles. 

CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ17) 


C|n 


4 


5 


PF 


Input/Output Capacitance (DQO - D0 17) 


C|/0 


6 


8 


PF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V + 5%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 



Output Timing Reference Level 1 .5 V 

Output Load See Figure 1 A Unless Otherwise Noted 



READ/WRITE CYCLE TIMING (See Notes 1 , 2, and 3) (W refers to either or both byte write enables) 



Parameter 


Symbol 


MCM67B618-9 


MCM67B618-12 


MCM67B618-18 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Cycle Time 


tKHKH 


tCYC 


15 


- 


20 


- 


30 


- 


ns 




Clocl< Access Time 


tKHQV 


tcD 


- 


9 


- 


12 


- 


18 


ns 


4 


Output Enable to Output Valid 


tQLQV 


tOE 


- 


5 


- 


6 


- 


7 


ns 




Clock High to Output Active 


tKHQXI 


tDC1 


6 


- 


6 


- 


6 


- 


ns 




Clock High to Output Change 


tKHQX2 


tDC2 


3 


- 


3 


- 


3 


- 


ns 




Output Enable to Output Active 


tQLQX 


tOLZ 





- 





- 





- 


ns 




Output Disable to Q High-Z 


tGHQZ 


tOHZ 


2 


6 


2 


7 


2 


7 


ns 


5 


Clock High to High-Z 


tKHQZ 


tcz 


- 


6 


- 


6 


- 


6 


ns 




Clock High Pulse Width 


tKHKL 


tCH 


5 


- 


6 


- 


7 


- 


ns 




Clock Low Pulse Width 


tKLKH 


tCL 


5 


- 


6 


- 


7 


- 


ns 




Setup Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Enable 


tAVKH 
tADSVKH 

tDVKH 

tWVKH 
tADVVKH 

tEVKH 


tAS 

tss 

tDS 

tws 


2.5 




2.5 








ns 


6 


Hold Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Enable 


tKHAX 
tKHADSX 

tKHDX 

tKHWX 
tKHADVX 

tKHEX 


tAH 
tSH 
tOH 
tWH 


0.5 




0.5 




(^ 




ns 


6 



NOTES: 

1 . A read cycle is defined by UW and LW high or ADSP low for the setup and hold times. A write cycle is defined by LW or UW low and ADSP 
high for the setup and hold times. 

2. All read and write cycle timings are referenced from K or G. 

3. G is a don't care when DW or \M is sampled low. 

4. Maximum access times are guaranteed for all possible i486 external bus cycles. 

5. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. This parameter is sampled rather than 1 00% tested. At 
any given voltage and temperature, Ikhoz "^^^ is less than Ikhozi "^i" 'or a given device and from device to device. 

6. This is a synchronous device. All addresses must meet the specified setup and hold times for ALL rising edges of K whenever ADSP or ADSC 
is low, and the chip is selected. All other synchronous inputs must meet the specified setup and hold times for ALL rising edges of K when 
the chip is enabled.Chip enable must be valid at each rising edge of clock for the device (when ADSP or ADSC is low) to remain enabled. 



OUTPUT (F 



AC TEST LOADS 



OUTPUT- 



4- Zo= son JL ^ Rl = son 

Vl = 1.5V 
Figure 1 A 



255 n 



+ 5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1B 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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READ CYCLES 



tKHADSX-* 




^K/ xxi 



m X)^ \^ 



tADSVKH- 



^oXy xmymr ^ ^ m 



tAVKH- 



tKHAX 



\xy \xy w \x/ w \xx \x)^ 

tKHADSX 



w w w \x/ w \x/ w 



™- mm) nnTOmy)on (yyyyyyyxyyyyyyyxyyyyyyyyyyyyyyyyyyyyyyyx 



tWVKH^ 



mow xxyyyyyyyyyy xxy m 



tEVKH- 



^^yyym 



-tKHEX 



tKHWX 



w w w w \y/ \x/ \x/ 



Mmyx /myyyyyyyyyyyyyyyyyyyyyyyyyyyyymy^ 



tADWKH- 



A-5-V yymmxxxy xmmi 



■^. 



tGLQX- 



DATA OUT 



tKHQV 
«— tGLQV 



J( \ 

■ tGHQZ 



tKHQX2- 



tKHADVX 



m y^ 



■ tKHQV 



^ y^ yxx /)^ x^^yyy^ 



(ADV SUSPENDS BURST) 



(BURST WRAPS AROUND 
TO ITS INITIAL STATE) 



~1 



'KHQZ— M 



( (-^ Q1(A1) ) | ((( Q1(A2) Xa Q^'^) XX °3<^' XX °^'^>XX °^<^) XX Q2(A2)XX°3^^>) ~ 



h SINGLE READ H" 



BURSTREAD- 



W 00 



NOTE: Q1 (A2) represents the first output data from the base address A2; Q2(A2) represents the next output data in the burst sequence with A2 as the base address. 



WRITE CYCLES 




•adsvkh- 



wE)^^(a 



is^-ia 



tADSVKH- 



ixy \x/ w w w w w 



tKHADSX 



ADSC EXTENDS BURST- 



^jy vxxxxxxy vxxxxxxy w w w w \ x\^ /x r 



tAVKH- 



-tKHAX 






UNORED FOR FIRST CYC 



LW.UW 



ir 




W IS IGNORED FOR FIRST CYCLE WHEN ADSP INITIATES BURST 



tWVKH- 



/)^ m /A /^ x^ m 



lEVKH- 



-tKHEX 



tKHWX 



Mk 



Ymm mmk Axxxxxyyxyyxyxxxyyxxxxmyx xxxxxxxxxxx 



tADWKH- 



A-v ^ /yyyyyy yyyyyyyy yxx /^r ~ ^ xxx /mm^ 



ADV SUSPENDS BURST - 



— 'KHADVX 



/ 



DATA IN 



yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy 



tDVKH ■ 



- ( D1(A1) XXXXXXX °^(^) XX P^'^) XX P^(^) XX P3(A2) XX P^(^) XX P^(^3) XX D2(A3) XX D3(A3rx 



IKHDX 



DATA OUT XX °^^ (AO)XX°" (^°)) 



tGHQZ 



BURSTREAD- 



SINGLE WRITE ■ 



BURST WRITE 



■EXTENDED BURST WRITE- 



COMBINATION READ/WRITE CYCLE 

'KHKH 




'ADSVKH 



ADSP 



"m 



•avkh " 



tKHADSX 'KHKL 



j^yy vx\ m - 



■'KHAX 



•klkh 



\ffi/ yxxy — V 



AooREss ^yyyyyys fTDSTTOyTOnrxxyyyyyy^tr^r xyyxyxyyyxxyyyxxyyyy 



•WVKH 



mow yyyyyyyyyy gg?? s yyyyyyy) . 



•advkh- 



ADV 



yyyyyyyyyyyyyyyyyyyyyyyyyys i^ 



DATA OUT 



\ 



'KHQV 



'KHQX1 



/ 



tDVKH • 



'KHWX 



, imm)& 



tKHADVX 



^yyyyyyA 



\ 



( D1(A2) ) 



• tKHDX 



SSm) 



'GHQZ 



'GLQX" 



READ- 



WRITE - 



>GLQV 



E 



<KHQX2 



C( { Q1(A3))(XQ2(A3)XXQ3(A3)XX 



BURST READ- 



DATA 
ADDRESS 



Pentium™ 



CLK 



ADS 
CONTROL 



APPLICATION EXAMPLE 

DATA BUS 



CLOCK 



ADDRESS BUS 



ADDR 

CACHE 

CONTROL 

LOGIC 



ADDR DATA 
K 

ADSC 

n, MCM67B618FN9 
W 



ADV ADSP 



^ 
> 



51 2K Byte Burstable, Secondary Cache 
Using Four MCM67B618FN9s with a 66 IVIHz Pentium 

Figure 2 
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ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 



67B618 X 



Speed (9 = 9 ns, 12 = 12 ns, 18 = 18 ns) 
Package (FN = PLCC) 



Full Part Numbers — MCM67B618FN9 MCM67B618FN12 VMCM67B618FN18 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 
64Kx18BitBurstRAM^'' 
Synchronous Fast Static RAM 

With Burst Counter and Registered Outputs 

The MCM67C618 is a 1,179,648 bit synchronous static random access memory 
designed to provide a burstable, high-performance, secondary cache for the i486 and 
Pentium™ microprocessors. It is organized as 65,536 words of 1 8 bits, fabricated with 
Motorola's high-performance silicon-gate BiCMOS technology. The device integrates input 
registers, a 2-bit counter, high speed SRAM, and high drive registered output drivers onto 
a single monolithic circuit for reduced parts count implementation of cache data RAM 
applications. Synchronous design allows precise cycle control with the use of an external 
clock (K). BiCMOS circuitry reduces the overall power consumption of the integrated 
functions for greater reliability. 

Addresses^(AO - A15), data inputs (DO - D17), and all control signals except out- 
put enable (G) are clock (K) controlled through positive-edge-triggered noninverting 



MCM67C61 8 




FN PACKAGE 
PLASTIC 
CASE 778 



PIN ASSIGNMENT 



< < UJ Z3 3 < < 



OQ en -r- 



< i<; |0< < < 



DQ9C 8 

DQ10 C 9 

VccC 10 

VsS [ 11 

DQ11 [ 12 

DQ12 [ 13 

DQ13 [ 14 

DQ14[ 15 

Vss [ 16 

VccC 17 

DQ15 [ 18 

DQ16 [ 19 

DQ17[ 20 



7 6 5 4 3 2 



21 22 23 24 25 26 2728 29 30 31 3233 

LJLJLJI-JI-JI-JLJI-II-J1_1I_II_II_I 
<<<<2<<„o5555< 



registers. 

This device contains output registers for pipeline operations. At the rising edge 
of K, the RAM prov|des the output data from the previous cycle. 

Output enable (G) is asynchronous for maximum system d esign fl exibility. 

Burst can be initiated with ei ther address status processor (ADSP) or address 
status cache controller (ADSC) input pins. Subsequent burst addresses can be 
generated internally by the MCM67C618 (burst seq uenc e imitates that of the 
i486) and controlled by the burst address advance (ADV) input pin. The following 
pages provide more detailed information on burst controls. 

Write cycles are internally self-timed and are initiated by the rising edge of the 
clock (K) input. This feature eliminates complex off-chip write pulse generation 
and provides increased flexibility for incoming signals. 

This device also incorporates pass-thru functionality. A read cycle preceded by a 
write cycle will cause the the data written into the array to appear at the outputs on 
the same clock cycle on which the read was initiated. The clock highjo data valid 
time is the same as that of a standard read operation. Chip enable (E) does not have 
to be asserted to receive valid data during a pass-thru operation. Output enable (G) 
maintains control of the output buff ers during a pass-thru operation. 

Dual write enables (LW and DW) are provided to allow individually writeable bytes. LW 
controls DQO - DQ8 (the lower bits), while UW controls DQ9 - DQ17 (the upper bits). 

This device is ideally suited for systems that require wide data bus widths and cache 
memory. See Figure 2 for applications information. 

Single 5 V ± 5% Power Supply 

Fast Access Time/Fast Cycle Time = 7 ns/80 MHz, 9 ns/66 MHz 

Byte Writeable via Dual Write Enables 

Internal Input Registers (Address, Data, Control) 

Output Registers for Pipelined Applications 

Internally Self-Timed Write Cycle 

ADSP, ADSC, and ADV Burst Control Pins 

Write Pass-Thru Capability 

Asynchronous Output Enable Controlled Three-State Outputs 

Common Data Inputs and Data Outputs 

3.3 V I/O Compatible 

High Board Density 52-Lead PLCC Package 

BurstRAM Is a trademark of Motorola, Inc. 

i486 and Pentium are trademarks of Intel Corp. 

This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product w/ithout notice. 



1 52 51 50 49 4847 

• 46 ] DQ8 

45 ] DQ7 
44 ] DQ6 
43 ] Vcc 

42 ] Vss 
41 J DQ5 
40 ] DQ4 
39 ] DQ3 
38 ] DQ2 
37 ] Vss 
36 J Vcc 
35 ] DQ1 
34 ] DQO 



PIN NAMES 

AO - A15 Address Inputs 

K.. . Clock 

ADV Burst Address Advance 

UN Lov\/er Byte Write Enable 

UW Upper Byte Write Enable 

ADSC Controller Address Status 

ADSP Processor Address Status 

E_ Chip Enable 

G Output Enable 

DQO - DQ17 Data Input/Output 

Vcc +5V Power Supply 

Vss Ground 

All power supply and ground pins must be 
connected for proper operation of the device. 



Q 
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BLOCK DIAGRAM (See Note) 



ADV 



BURST LOGIC 



ADSC 
ADSP 



TO^ 



A0-A15 



QO 



BINARY 
COUNTER 



Q1 



CLR 



AO 



^r> 



AO' 



INTERNAL 
ADDRESS 



■■^ly' 



-/- 



64Kx18 
MEMORY 
ARRAY 



1 




D09-DQ17 

NOTE: All registers are positive -edge triggered. The ADSC or ADSP signals control the duration of the burst_and t he star t of the 
next burst. When ADSP is sampled low, any on going b urst is interrupted an d a rea d (independent of W and ADSC) is per- 
formed using the new external address. When_ADSC is sampled low (and ADSP is sampled high), any ongoing burst is 
interrupted and a read or write (dependent on W) is performed using the ne w exte rnal address. Chip enable (E) is sampled 
only when a new base address is loaded. After the first cycle of the burst, ADV cont rols subsequent burst cycles. When 
ADV is sampled low, the internal address is advanced prior to the operation. When ADV is sampled high, the internal address 
is not advanced, thus inserting a wait state into the burst sequence accesses. Upon completion of a burst, the a ddress wi ll 
wrap around to its initial state. See BURST SEQUENCE TABLE. Write refers to either or both byte write enables (LW, UW). 



BURST SEQUENCE TABLE (See Note) 

Extemal Address 
1st Burst Address 
2nd Burst Address 
3rd Burst Address 

NOTE: The burst wraps around to its initial state upon completion. 



A15-A2 


A1 


AO 


A15-A2 


A1 


AO 


A15-A2 


AT 


AO 


A15-A2 


AT 


AO 
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SYNCHRONOUS TRUTH TABLE (See Notes 1,2, and 3) 



E 


ADSP 


ADSC 


ADV 


DWorOv 


K 


Address Used 


Operation 


H 


L 


X 


X 


X 


L-H 


N/A 


Deselected 


H 


X 


L 


X 


X 


L-H 


N/A 


Deselected 


L 


L 


X 


X 


X 


L-H 


External Address 


Read Cycle, Begin Burst 


L 


H 


L 


X 


L 


L-H 


External Address 


Write Cycle, Begin Burst 


L 


H 


L 


X 


H 


L-H 


External Address 


Read Cycle, Begin Burst 


X 


H 


H 


L 


L 


L-H 


Next Address 


Write Cycle, Continue Burst 


X 


H 


H 


L 


H 


L-H 


Next Address 


Read Cycle, Continue Burst 


X 


H 


H 


H 


L 


L-H 


Current Address 


Write Cycle, Suspend Burst 


X 


H 


H 


H 


H 


L-H 


Current Address 


Read Cycle, Suspend Burst 



NOTES: 

1 . X means Don't Care. 

2. All Inputs except G must meet setup and hold times for the low-to-high transition of clock (K). 

3. Wait states are inserted by suspending burst. 



ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 



Operation 


G 


I/O Status 


Read 


L 


Data Out 


Read 


H 


High-Z 


Write 


X 


High-Z— Datain 


Deselected 


X 


High-Z 



NOTES: 

1 . X means Don't Care. 

2. For a write operation following a read operation, G must be high before the input data 
required setup time and held high through the input data hold time. 



PASS-THRU TRUTH TABLE (Read proceeded by a write) 



Operation of 
Previous Cycle 


E 


LW 


UW 


G 


Operation of 
Present Cycle 


Operation of 
Next Cycle 


Write Cycle, Both Bytes 
(Address = n-1) 


L 


L 


L 


L 


1 . Register Address = n and all Inputs 

2. Data of Address = n - 1 
Appears at Outputs 


Read Data at Address = n 


Write Cycle, Upper Byte 
(Address = n-1) 


H 


L 


H 


L 


Data of Address = n - 1 
Appears at Outputs of Upper Byte 


No Carry-Over Operation 
From Previous Cycle 


Write Cycle, Both Bytes 
(Address = n-1) 


H 


L 


L 


H 


All l/Os High-Z 


No Carry-Over Operation 
From Previous Cycle 
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ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = VssQ = 


OV) 


Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


vcc 


-0.5 to + 7.0 


V 


Voltage Relative to Vss *or Any 
Pin Except Vqc 


Vin.Vout 


- 0.5 to Vcc + 0.5 


V 


Output Current (per I/O) 


'out 


+ 30 


mA 


Power Dissipation 


Pd 


1.6 


W 


Temperature Under Bias 


Tbias 


-10to + 85 


"C 


Operating Temperature 


ta 


Oto+70 


"C 


Storage Temperature 


Tstg 


-55 to +125 


'C 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it Is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-Impedance cir- 
cuit. 

This BiCMOS memory circuit has been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 

This device contains circuitry that will ensure 
the output devices are in High-Z at power up. 



NOTE: Pemnanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 5%, Ta = to + JCC, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


Min 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.75 


5.25 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width < 20 ns) for I ^ 20.0 mA. 
** V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2.0 V ac (pulse width < 20 ns) for I ^ 20.0 mA. 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Cun-ent (All Inputs, Vjn = to Vcc) 


'ikg(l) 


- 


±1.0 


^lA 


Output Leakage Current (G = Vn-j) 


'ikg(O) 


- 


±1.0 


iiA 


AC Supply Current (S = V|h, E = V|l, IquI = mA, All Inputs = V|l or V|h, 
V|L = 0.0 V and V|h s 3.0 V, Cycle Time s IkhkH ^lin) 


'CCA7 
"CCA9 


— 


290 
275 


mA 


AC Standby Current (E = V|h, lout = f"A, All Inputs = V|l and V|h, 
V|L = 0.0 V and V|h ^ 3.0 V, Cycle Time S tKHKH fni") 


ISB1 


— 


75 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


3.3 


V 



NOTE: Good decoupling of the local power supply should always be used. DC characteristics are guaranteed for all possible i486, Pentium bus 
cycles. 

CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ17) 


Gin 


4 


5 


PF 


Input/Output Capacitance (DQO - DQ17) 


C|/0 


6 


8 


PF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 5% Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1.5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

READ/WRITE CYCLE TIMING (See Notes 1 , 2, 3, and 4) 



Output Timing Reference Level 1.5 V 

Output Load See Figure 1 A Unless Othenwise Noted 



Parameter 


Symbol 


MCM67C618-7 


MCM67C618-9 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Cycle Time 


tKHKH 


tCYC 


12.5 


- 


15 


- 


ns 




Clock Access Time 


tKHQV 


tCD 


- 


7 


- 


9 


ns 


5 


Output Enable to Output Valid 


<GLQV 


tOE 


- 


5 


- 


6 


ns 




Clock High to Output Active 


tKHQXI 


tDCI 


2 


- 


2 


- 


ns 




Clock High to Output Change 


tKHQX2 


tDC2 


2 


- 


2 


- 


ns 




Output Enable to Output Active 


tGLOX 


tOLZ 


1 


- 


1 


- 


ns 




Output Disable to Q High-Z 


tGHQZ 


tOHZ 


2 


6 


2 


6 


ns 


6 


Clock High to Q High-Z 


tKHQZ 


tcz 


- 


6 


- 


6 


ns 




Clock High Pulse Width 


tKHKL 


tCH 


5 


- 


5 


- 


ns 




Clock Low Pulse Width 


'KLKH 


tCL 


5 


- 


5 


- 


ns 




Setup Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Enable 


tAVKH 
tADSVKH 

tDVKH 

tWVKH 
tADVVKH 

tEVKH 


tAS 
»SS 

tDS 

tws 


2.5 




2.5 




ns 


7 


Hold Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Enable 


tKHAX 
tKHADSX 

tKHDX 

tKHWX 
tKHADVX 

tKHEX 


tAH 
tSH 
tDH 
tWH 


0.5 




0.5 




ns 


7 



NOTES: 

1. W refers to either or both byte write enables {LW, UW). 

2. A read cycle Is defined by UW and I^ high or ADSP low for the setup and hold times. A write cycle is defined by LW or UW low and ADSP 
high for the setup and hold times. _ 

3. All read and write cycle timings are referenced from K or G. 

4. G is a don't care when DW or I^ is sampled low. 

5. Maximum access times are guaranteed for all possible i486 external bus cycles. 

6. Transition is measured + 500 mV from steady-state voltage with load of Figure IB. This parameter is sampled rather than 100% tested. At 
any given voltage and temperature, Ikhoz "lax is less than tKHQZI "i'" 'of ^ given device and from device to device. 

7. This is a synchronous device. All addresses must meet the specified setup and hold times for ALL rising edges of K whenever ADSP or ADSC 
is low, and the chip is selected. All other synchronous inputs must meet the specified setup and hold times for ALL rising edges of K when 
the chip Is enabled.Chip enable must be valid at each rising edge of clock for the device (when ADSP or ADSC is low) to remain enabled. 



AC TEST LOADS 



OUTPUT (T 



Rl = 50 ii 



J_ Zo= son 



OUTPUT - 



255 n 



+ 5V 



Vl=1.5V _ 

Figure 1 A Figure 1B 

NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 
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READ CYCLES 



'KHKH 



ADSP XXa aXX 



ADSC 



XXEXX7 



'AVKH -^ 

'knax 



XX7 
XX7 




WW 



' KHADSX 

'adsvkh -• 






yyy \xy \xy \xy w \y\ m m 



A2 




LW.UW 



<yyyyyxy 



'EVKH-* 
*KHEX 



w 



EEXiiXXXXX 



ADV 



:yyyyyyy 

A 



'KHQV 
' KHQX1 - 



^X7 



/ 



WW 



'kmwx 

WVKH — 



w 



xxyxx/xxyxxyxxyxxyxx/xxy 

Bt 
Nl 



BURST CONTINUED WITH 
NEW BASE ADDRESS 



^ 



^ 




A4. 



wxx/wwxxywxx/xx/ 



m xxyxyyxxyxxxxyyyyyyyyyxymx /^^ ^^ 



'ADWKH — < 

'khadvx 



XEXSliXk 



'GLQV 



h^'GHQZ 



' GLQX 



\ 



(«-^°"''"> 






m xAjA m /A xxxyxxxxxxxx 

I (ADVJ 



r SUSPENDS BURST) 



'KHQV 
' KHQX2 



(BURST WRAPS AROUND 
TO ITS INITIAL STATE) 

f 



'KHQZ 



(<(^Q1(A2^^Q2(A2))(y Q3(A2) ^ )(q4(A2))()<^Q1 (A2))<j(Q2(A2))(yQ3(A2) ^(^^01 (^^^ 



SINGLE READ 



■BURST READ 



WRITE CYCLES 




tADSVKH- 



»7 ^ 



^r^a 



•adsvkh- 



W W W \X/ \X/ \X/ \X/ 



■ tKHADSX 



ADSC EXTENDS BURST- 



A-5ro/ yxxxxxxy vxxxxxx/ vx/ vxy w vxy \xx^ /)^ 



tAVKH- 



•tKHAX 



^W^ 
^®^~^ 



xxxxx)nn^xxMX)r ^xxxxxxxxxxxxxxxxxxxxxxx xxx)r^r^ (mm^ 



W IS IGNORED FOR FIRST CYCLE WHEN ADSP INITIATES BURST 



tWVKH- 



mpy xxxxxxx mmk xyx /^ xxx /xx x^ xx^ 



<ELKH 



IKHEX 



-iKHWX 



mm Mmx xxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxx 



tADWKH- 



^ \ xxxxxxy xxxxxxx/ m /x^ ^~ ^a xxx m^mk 



ADV SUSPENDS BURST- 



/ 



-IKHADVX 

M XX 



xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 



tDVKH ■ 



- { Di(Ai) xxxxxxx p^(^) XX p^(^) XX p^(^) XX P3(A2) XX p^(^) XX p^(^3) XX p^(^3) )^x D3(A3rx 



-IKHDX 



XQn-1(AO)XX°"<^°0 



•tGHQZ 



■ BURST READ- 



SINGLE WRITE • 



BURST WRITE 



-*+• EXTENDED BURST WRITE" 



O 



COMBINATION READ/WRITE CYCLES 



ADSP 




xxxxxm 



'AVKH- 

'khax — • 



my 



xm /:m 



xm xxxy mv 



yxxmx^ xxxxxxx)(^) c^yxxxx) 0( ^yxxxyyyxxyyxyxyyyxxxxx 



Lw.uw xxxxxxxxxxxxy 



'KHWX- 
'WVKH — • 



xxxxxxxx^ 



'khadvx- 

ADVKH— ' 



ADV 



xxxxxxxxxxxxxxxxxxxxxx^ 



\ 



'KHQV • 
KHQX1 — 



/ 



m 



'KHDX- 

'dvkh-* 



;^xxxxxxxy my 



^yyxxxxxx xm 



^m 



\ 



U 



Q1 (A1) 



■'ghqz 'glqx- 



'GLQV 



xm /m xm 



*— 'KHQX2— H h«- 04 (A3) 

«°""'XX°""'){X°-'"iXX-'"'XX''" 



READ 



WRITE 



BURST READ- 



DATA 
ADDRESS 



Pentium™ 



CLK 



ADS 
CONTROL 



APPLICATION EXAMPLE 



DATA BUS 



CLOCK 



ADDRESS BUS 



ADDR 



CACHE 
CONTROL LOGIC 



/ 



/ 



^ 
> 



ADDR 
K 

ADSC 
W 



DATA 



MCM67C618 



ADV ADSP 



51 2K BYTE BURSTABLE, SECONDARY CACHE USING 
Four MCM67C618FN9S WITH A 66 MHz Pentium 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 



67C618 X 



t 



Speed (7 = 7 ns, 9 = 9 ns) 
Package (FN = PLCC) 



Full Part Number— MCM67C618FN7 MCM67C618FN9 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



MCM67H618 



Product Preview 
64Kx18BitBurstRAM^'' 
Synchronous Fast Static RAM 

With Burst Counter and Self-Timed Write 

The MCM67H618 is a 1,179,648 bit synchronous fast static random access memory 
designed to provide a burstable, high-performance, secondary cache for the i486 and 
Pentium™ microprocessors. It is organized as 65,536 words of 18 bits, fabricated with 
IViotorola's high-performance siiicon-gate BiCI^OS technology. The device integrates 
input registers, a 2-bit counter, high speed SRAM, and high drive capability outputs onto 
a single monolithic circuit for reduced parts count implementation of cache data RAI\/I 
applications. Synchronous design allows precise cycle control with the use of an 
external clock (K). BiCMOS circuitry reduces the overall power consumption of the 
integrated functions for greater reliability. 

Addresses (AO - A15), data inputs (DO - D17), and all control signals except 
output enable (G) are clock (K) controlled through positive-edge-triggered 
noninverting registers. 




PIN ASSIGNMENT 



Bursts can be initiated with eit her add ress status processor (ADSP) or 
address status cache controller (ADSC) input pins. Subsequent burst ad- 
dresses can be generated internally by the MCM67H618 (tjurst sequence 
imitates t hat of the i486 and Pentium) and controlled by the burst address 
advance (ADV) input pin. The following pages provide more detailed infor- 
mation on burst controls. 

Write cycles are internally self-timed and are initiated by the rising edge of 
the clock (K) input. This feature eliminates complex off-chip write pulse gen- 
eration and provides increased flexibility for incoming signals. 

Dual_write enables (LW and UW) are provided to allow individually writeable 
bytes. LW controls DQO - DQ8 (the lower bits), while UW controls DQ9 - 
DQ1 7 (the upper bits). 

This device is ideally suited for systems that require wide data bus widths 
and cache memory. See Figure 2 for applications information. 

Single 5 V ± 5% Power Supply 

Fast Access Times: 9/12/18 ns Max 

Byte Writeable via Dual Write Enables 

Internal Input Registers (Address, Data, Control) 

Internally Self-Timed Write Cycle 

ADSP, ADSC, and ADV Burst Control Pins 

Asynchronous Output Enable Controlled Three-State Outputs 

Common Data Inputs and Data Outputs 

3.3 V I/O Compatible 

High Board Density 52-Lead PLCC Package 

ADSP Disabled with Chip Enable (E) - Supports Address Pipelining 



11^ u- 

< < <; 



, CO o> ■•- 



r-n-ini-ii-ir-ir-ii-if-innnn 



DQ9 
DQ10 

vcc 
vss 

DQ11 
DQ12 
DQ13 
DQ14 

Vss 
Vcc 

DQ15 
DQ16 
DQ17 



^7 6 5 4 3 2 1 52 51 50 49 4847 

8 • 46 

9 45 

10 44 

11 43 

12 42 

13 41 

14 40 

15 39 

16 38 

17 37 

18 36 

19 35 

20 34 
21 22 23 24 25 26 27 28 29 30 31 32 33 



] DQ8 
] DQ7 
] DQ6 
3 Vcc 

J Vss 
J DQ5 
] DQ4 
] DQ3 
] DQ2 
3 Vss 
]Vcc 
J DQ1 
] DQO 



m ■^ CO 



?yi?Qwo!2 ■*COCM^ 



PIN NAMES 

AO - A15 Address Inputs 

K.. . Clock 

ADV Burst Address Advance 

D/7 Lower Byte Write Enable 

DW.. Upper Byte Write Enable 

ADSC Controller Address Status 

ADSP Processor Address Status 

E Chip Enable 

G Output Enable 

DQO - DQ1 7 Data Input/Output 

Vcc +5V Power Supply 

Vss Ground 

All power supply and ground pins must be 
connected for proper operation of the device. 



BurstRAM is a trademark of Motorola, Inc. 

i486 and Pentium are trademarks of Intel Corp. 

This document contains information on a new product under deveiopment. Motorola reserves the right to change or discontinue this product without notice. 
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BLOCK DIAGRAM (See Note) 



ADV 




BURST LOGIC 



ADSC 
ADSP 
A0-A15 



^O- 




ADDRESS 
REGISTER 






WRITE 
REGISTER 



01 



CLR 



AO 



:iDE>F' 



A1-A0/ 



-/- 



DO 



INTERNAL 
AO' ADDRESS 






f-2- 



A2-A15 



16 



64Kx18 
MEMORY 
ARRAY 



ENABLE 
REGISTER 



xxy 



DATA-IN 
REGISTERS 



DQ0-DQ8 ♦ 



DQ9-DQ17 -• 7^ 



<, ' 9 ' 



OUTPUT 
BUFFER 



NOTE: All registers are positive -edge triggered. The ADSC or ADSP signals control the duration of the burstand the star t of the 
next burst. When ADSP is sampled low, any on going b urst is interrupted an d a rea d (independent of W and ADSC) is per- 
formed using the new external address. When^ADSC is sampled low (and ADSP is sampled high), any ongoing burst is 
interrupted and a read or write (dependent on W) is performed using the ne w exte rnal address. Chip enable (E) is sampled 
only when a new base address is loaded. After the first cycle of the burst, ADV contr ols su bsequent burst cycles. When 
ADV is sampled low, the internal address is advanced prior to the operation. When ADV is sampled high, the internal 
address is not advanced, thus inserting a wait state into the burst sequence accesses. Upon completion of a burst, the 
address will wrap around to its initial state. See BURST SEQUENCE TABLE. Write refers to either or both byte write 
enables (LW, UW). 



BURST SEQUENCE TABLE (See Note) 

Extemal Address 
1st Burst Address 
2nd Burst Address 
3rd Burst Address 

NOTE: The burst wraps around to Its initial state upon completion. 



A15-A2 


A1 


AO 


A15-A2 


A1 


AO 


A15-A2 


AT 


AO 


A15-A2 


AT 


AO 
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SYNCHRONOUS TRUTH TABLE (See Notes 1,2, and 3) 



E 


ADSP 


ADSC 


ADV 


DWorLW 


K 


Address Used 


Operation 


H 


X 


L 


X 


X 


L-H 


N/A 


Deselected 


L 


L 


X 


X 


X 


L-H 


External Address 


Read Cycle, Begin Burst 


L 


H 


L 


X 




L-H 


External Address 


Write Cycle, Begin Burst 


L 


H 


L 


X 


H 


L-H 


External Address 


Read Cycle, Begin Burst 


X 


H 


H 


L 




L-H 


Next Address 


Write Cycle, Continue Burst 


X 


H 


H 


L 


H 


L-H 


Next Address 


Read Cycle, Continue Burst 


X 


H 


H 


H 




L-H 


Current Address 


Write Cycle, Suspend Burst 


X 


H 


H 


H 


H 


L-H 


Current Address 


Read Cycle, Suspend Burst 


H 


X 


H 


L 




L-H 


Next Address 


Write Cycle, Continue Burst 


H 


X 


H 


L 


H 


L-H 


Next Address 


Read Cycle, Continue Burst 


H 


X 


H 


H 




L-H 


Current Address 


Write Cycle, Suspend Burst 


H 


X 


H 


H 


H 


L-H 


Current Address 


Read Cycle, Suspend Burst 



1 



NOTES: 

1. X means Don't Care. 

2. All inputs except G must meet setup and hold times for the low-to-high transition of clock (K). 

3. Wait states are inserted by suspending burst. 



ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 



Operation 


G 


I/O status 


Read 


L 


Data Out 


Read 


H 


High-Z 


Write 


X 


High-Z — Datain 


Deselected 


X 


High-Z 



NOTES: 

1 . X means Don't Care. 

2. For a write operation following a read operation, G must be high before the input data 
required setup time and held high through the input data hold time. 



ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss 'o'' Any 
Pin Except Vqc 


Vin.Vout 


- 0.5 to Vcc + 0-5 


V 


Output Current (per I/O) 


'out 


±30 


mA 


Power Dissipation 


Pd 


1.5 


W 


Temperature Under Bias 


Tbias 


-10to + 85 


"C 


Operating Temperature 


Ta 


to +70 


"C 


Storage Temperature 


Tstg 


-55 to + 125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
Inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This BiCMOS memory circuit has been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 

This device contains circuitry that will ensure 
the output devices are in High-Z at power up. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 5%, Ta = to + 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


MIn 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.75 


5.25 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0.3** 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse widtti s 20.0 ns) for I <, 20.0 mA. 
** V|H (max) = Vqc + 0-3 V dc; V|h (max) = Vcc + 2.0 V ac (pulse width ^ 20.0 ns) for I S 20.0 mA. 

DC CHARACTERISTICS AND SUPPLY CURRENTS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjp = to Vcc) 


'ikg(i) 


- 


±1.0 


HA 


Output Leakage Current (G = V|h) 


"ikg(O) 


- 


±1.0 


iiA 


AC Supply Current (G = V|h, E = V|l, lout = tiA, All Inputs = V|l or V|h, V|l = 0.0 V and 
V|H > 3.0 V, Cycle Time s tKHKH f^in) 


'CCA9 
ICCA12 
'CCAIS 


- 


275 
250 
225 


mA 


AC Standby Current (E = V|h. lout = niA, All Inputs = V|l and V|h, V|l = 0.0 V and 
V|H ^ 3.0 V, Cycle Time s tKHKH "^i") 


'SBI 


— 


75 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


3.3 


V 



B 



NOTE: Good decoupling of the local power supply should always be used. DC characteristics are guaranteed for all possible i486 and Pentium 
bus cycles. 

CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


TVP 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ17) 


Cin 


4 


5 


PF 


Input/Output Capacitance (DQO - DQ1 7) 


C|/0 


6 


8 


PF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 5%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 



Output Timing Reference Level 1 .5 V 

Output Load See Figure 1A Unless Othenvise Noted 



READ/WRITE CYCLE TIMING (See Notes 1, 2, and 3) (W refers to either or both byte write enables) 



1 



Parameter 


Symbol 


MCM67H618-9 


IVICM67H618-12 


MCM67H618-18 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Cycle Time 


tKHKH 


tCYC 


15 


- 


20 


— 


30 


— 


ns 




Clock Access Time 


tKHQV 


tCD 


— 


9 


— 


12 


- 


18 


ns 


4 


Output Enable to Output Valid 


tQLQV 


tOE 


- 


5 


- 


is 


- 


7 


ns 




Clock High to Output Active 


tKHQXI 


tDCI 


6 


- 


6 


- 


6 


- 


ns 




Clock High to Output Change 


tKHQX2 


tDC2 


3 


- 


3 


- 


3 


- 


ns 




Output Enable to Output Active 


tGLQX 


tOLZ 





— 





- 





- 


ns 




Output Disable to Q High-Z 


tGHQZ 


tOHZ 


2 


6 


2 


7 


2 


7 


ns 


5 


Clock High to High-Z 


'KHQZ 


tcz 


- 


6 


- 


6 


- 


6 


ns 




Clock High Pulse Width 


tKHKL 


tCH 


5 


- 


6 


- 


7 


- 


ns 




Clock Low Pulse Width 


tKLKH 


tCL 


5 


- 


6 


- 


7 


- 


ns 




Setup Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Enable 


tAVKH 
tADSVKH 

tDVKH 

tWVKH 
tADVVKH 

tEVKH 


tAS 

tss 

tDS 

tws 


2.5 




2.5 




3.0 




ns 


6 


Hold Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Enable 


tKHAX 
tKHADSX 

tKHDX 

tKHWX 
tKHADVX 

tKHEX 


tAH 
tSH 
tDH 
tWH 


0.5 




0.5 




0.5 




ns 


6 



NOTES: 

1 . A read cycle is defined by UW and D/V high or ADSP low for the setup and hold times. A write cycle is defined by LW or UW low and ADSP 
high for the setup and hold times. _ 

2. All read and write cycle timings are referenced from K or G. 

3. G is a don't care when DW or [M is sampled low. 

4. Maximum access times are guaranteed for all possible i486 external bus cycles. 

5. Transition is measured ± 500 mV from steady-state voltage with load of Figure IB. This parameter is sampled rather than 100% tested. 
At any given voltage and temperature, tKHQZ "^^^ is less than tKHQZI '^i" for a given device and from device to device. 

6. This is a synchronous device. All addresses must meet the specified setup and hold times for ALL rising edges of K whenever ADSP or 
ADSC is low, and the chip is selected. All other synchronous inputs must meet the specified setup and hold tim es for ALL rising edges of 
K when the chip is enabled.Chip enable must be valid at each rising edge of clock for the device (when ADSP or ADSC is low) to remain 
enabled. 



AC TEST LOADS 



OUTPUT (T 




OUTPUT- 



255 ii 



+ 5V 



480 ii 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1B 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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MOTOROLA FAST SRAM DATA 



READ CYCLES 



tKHADSX-^ 




tADSVKH - 



;^y w yxxxxxxxxyxxxxxxxyxxxxxxxyxyxxyxxxyxxxyxx 



tADSVKH- 



^yy xmmw -^ ^ m 



tAVKH- 



tKHAX 



■*- tKHADSX 



^ \x/ w xxy xxy w \)^ 



™- ^?mxy) nr Kyyxm) r ^xxxxxxxxxxxxxxxxxxxxxxxxyxyyxyyyyxyxxxxy 



tWVKH- 



^.0^ xyyxxxxxxxxy vxx xx^ 



tKHWX 



w xxx xx/ \x/ w \x/ w 



tEVKH- 



i^xxxm 



-tKHEX 



tADWKH- 



A-v xxxyyxxxxxxy vxyxxyy^ 



tKHADVX 



XA /W 



\ 



tGLQX ■ 



DATA OUT 



tKHQV 
•— tGLQV 



J( V 



IGHQZ 



tKHQX2- 



■ tKHQV 



^ /A m /^Ov xx^^yx)< 



(ADV SUSPENDS BURST) 



(BURST WRAPS AROUND 
TO ITS INITIAL STATE) 



IL 



•khoz- 



( (\ 01(A1) } ( ( ( 01(A2) )y( Q2(A2) XX "^'^^ XX °^'^) XX °^<^' XX °^'^> XX 03(^2)) - 



h« SINGLE READ H- 



BURST READ- 



NOTE: Q1 (A2) represents the first output data from the base address A2; Q2(A2) represents the next output data In the burst sequence with A2 as the base address. 



WRITE CYCLES 




-p^^^Sk 



m~^ 



tADSVKH- 



^xyyyyyymyyyxxyyyyymyyyyyyyyyyyyyyyyy 



■tKHADSX 



ADSC EXTENDS BURST 



^jy vxyxxxxy vxxxxxxy vxy w vx/ vx/ ^ ^x^ /x r 



tAVKH- 



-tKHAX 



^^ 



'°°"-- mmr ^n( )^^^my) r^7my yyyyyxyyyyyyyyyyxyyyyy) r^x ^yyyy 



W IS IGNORED FOR FIRST CYCLE WHEN ADSP INITIATES BURST 



tWVKH" 



mM xy yyyxyyy mm\ /yy m m X)^ xxx m 



tEVKH— 



-tKHEX 



mym mmk r 



w 



tADWKH- 



tKHWX 



m 



Ao-v yy yyyyyyy yyyyyyyy vxx a^ : ^^ xxx /x^yym 



ADV SUSPENDS BURST - 



— tKHADVX 

M / 



/ 



DATA IN 



yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy 



«DVKH- 



- ( Di(Ai) XXXXXXX p^(^) XX p^'^) XX p^(^) XX P3(A2) XX p^(^) XX p^(^3) XX p^(^) )0( P3(A3) X 



tKHDX 



DATA OUT XX °"~^ (AO)XX°"(^°)/ 



tGHQZ 



-• BURST READ — n* SINGLE WRITE ■ 



BURST WRITE 



t* EXTENDED BURST WRITE" 



COMBINATION READ/WRITE CYCLE 

'KHKH 



ADSP 




'AVKH ■ 



m ^ ^ 



•khax 



'KLKH 



X£^ X£& \ 



..^ (YYYm)(r ^i (mm'^y) r!r) c^wmm -^YM mmmmm^ 



tWVKH 



mm mYYYmYYm — WYXm) . 



tADVKH- 



ADV 



mmyxmmmmmmf 



\ 



tKHQV 



DATA IN 



DATA OUT 



'KHQX1 



f 



tDVKH • 



tKHWX 



mmw 



'KHADVX 



mmm 



\ 



< D1(A2) ) 



■ 'KHDX 



V (i Qi(Ai) ) 



tQHQZ 



tQLQX' 



tQLQV 



<KHQX2 



[ (i Q1(A3))|(X Q2(A3) XX Q3(A3) 7X 



READ- 



• WRITE - 



BURSTREAD■ 
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APPLICATION EXAMPLE 



DATA 
ADDRESS 

Pentium™ 

CLK 

ADS 
CONTROL 














DATA BUS 














1 


> 
> 






ADDRESS BUS 


















/ 70 


CLOCK 












1 






1 




J 












1 








II 












ADDR 

K 

CACHE 

CONTROL 

LOGIC 






ADDR DATA 
K 

ADSC 

^, MCM67H618FN9 
W 

G 

ADV ADSP 


























t 


1 i 


\ 








I 1 \ 




















, 

































51 2K Byte Burstable, Secondary Cache 
Using Four MCM67H618FN9s with a 66 MHz Pentium 

Figure 2 



Motorola Memory Prefix 
Part Number 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 



67H618 X 



t 



Speed (9 = 9 ns, 12 = 12 ns, 18= 18 ns) 
Package (FN = PLCC) 



Full Part Numbers — MCM67H61 8FN9 MCM67H61 8FN1 2 MCM67H61 8FN1 8 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR ^^mi^K^m^m^m 

TECHNICAL DATA 

Product Preview 
64Kx18BitBurstRAM^'' 
Synchronous Fast Static RAM 

With Burst Counter and Registered Outputs 

The MCM67J618 is a 1,179,648 bit synchronous static random access memory de- 
signed to provide a burstable, high-performance, secondary cache for the i486™ and 
Pentium™ microprocessors, it is organized as 65,536 words of 1 8 bits, fabricated with 
Motorola's high-performance silicon-gate BiCMOS technology. The device integrates input 
registers, a 2-bit counter, high speed SRAM, and high drive registered output drivers onto 
a single monolithic circuit for reduced parts count implementation of cache data RAM ap- 
plications. Synchronous design allows precise cycle control with the use of an external 
clock (K). BiCMOS circuitry reduces the overall power consumption of the integrated func- 
tions for greater reliability. 

Addresses (AO - A15), data inputs (DO - D17), and all control signals except output en- 
able (G) are clock (K) controlled through positive-edge-triggered noninverting registers 

This device contains output registers for pipeline operations. At the rising edge dQ9 [ 
of K, the RAM provides the output data from the previous cycle. 

Output enable (G) is asynchronous for maximum system d esign fl exibility. 

Burst can be initiated with either address status processor (ADSP) or address 



MCM67J618 




FN PACKAGE 
PLASTIC 
CASE 778 



PIN ASSIGNMENT 



<<|iu|3|3|<|<|<:*:|c3< 



< < 



DQ10[ 9 

Vcc[ 10 

VssC 11 

DQ11 [ 12 

DQ12[ 13 

DQ13[ 14 

DQ14 [ 15 

Vss [ 16 

Vcc[ 17 

DQ15[ 18 

DQ16 [ 19 

DQ17[ 20 



7 6 5 4 3 2 



1 52 51 50 49 4847 
46 
45 
44 



21 22 23 24 25 26 2728 29 30 31 3233 



5 5 3 3 5 § S g i2 ;2 52 ~ 5 



status cache controller (ADSC) input pins. Subsequent burst addresses can be 
generated internally by the MCM67J618 (burst seq uence imitates that of the 
i486) and controlled by the burst address advance (ADV) input pin. The following 
pages provide more detailed information on burst controls. 

Write cycles are internally self-timed and are initiated by the rising edge of the 
clock (K) input. This feature eliminates complex off-chip write pulse generation 
and provides increased flexibility for incoming signals. 

This device also incorporates pass-thru functionality. A read cycle preceded by 
a write cycle will cause the the data written into the array to appear at the outputs oh 
the same clock cycle on which the read was initiated. The clock highto data valid 
time is the same as that of a standard read operation. Chip enable (E) does not have 
to be asserted to receive valid data during a pass-thru operation. Output enable (G) 
maintains control of the output buff ers during a pass-thru operation. 

Dual write enables (D/V and UW) are provided to allow individually writeable bytes. LW 
controls DQO - DQ8 (the lower bits), while UW controls DQ9 - DQ17 (the upper bits). 

This device is ideally suited for systems that require wide data bus widths and cache 
memory. See Figure 2 for applications information. 

Single 5 V ± 5% Power Supply 

Fast Access Time/Fast Cycle Time = 7 ns/80 MHz, 9 ns/66 MHz 

Byte Writeable via Dual Write Enables 

Internal Input Registers (Address, Data, Control) 

Output Registers for Pipelined Applications 

Internally Self-Timed Write Cycle 

ADSP, ADSC, and ADV Burst Control Pins 

Write Pass-Thru Capability 

Asynchronous Output Enable Controlled Three-State Outputs 

Common Data Inputs and Data Outputs 

3.3 V I/O Compatible 

High Board Density 52-Lead PLCC Package 

ADSP Disabled with Chip Enable (E) - Supports Address Pipelining 

BurstRAM is a trademark of Motorola, Inc. 

i486 and Pentium are trademarks of Intel Corp. 

This document contains Information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 



] DQ8 
] DQ7 
] DQ6 

43 ] Vcc 

42 P 

41 

40 

39 

38 

37 

36 

35 

34 



f,Vss 
J DQ5 
] DQ4 
] DQ3 
] DQ2 
3 Vss 

3 Vcc 

J DQ1 
] DQO 



PIN NAMES 

AO - A15 Address Inputs 

K... Clock 

ADV Burst Address Advance 

IW Lower Byte Write Enable 

DW Upper Byte Write Enable 

ADSC Controller Address Status 

ADSP Processor Address Status 

E Chip Enable 

G Output Enable 

DQO - DQ17 Data Input/Output 

Vcc + 5V Povi/er Supply 

Vss Ground 

All power supply and ground pins must be 
connected for proper operation of the device. 
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BLOCK DIAGRAM (See Note) 



ADV 



BURST LOGIC 



^fOI 



ADSC 



ADSP 



^t>' 



A0-A15 




ADDRESS 
REGISTER 



UW 5 N 



D> 



> QO 

BINARY 
COUNTER 
Ql 
CLR 



:^L>^' 



A1-A0/ 



■7^ 



o 



INTERNAL 
AO' ADDRESS 



/2 



A2-A15 



16 



64Kx18 
MEMORY 
ARRAY 



ENABLE 
REGISTER 



fll 



O 



DATA-IN 
REGISTERS 



DQ0-DQ8-^ 



DQ9-DQ17-*- 






^3 



9 ' 



'/ 



> DATA-OUT 
REGISTERS 



OUTPUT 

BUFFER 

1 



NOTE: All registers are positive -edge triggered. The ADSC or ADSP signals control tfie duration of the burst_and t he star t of the 
next burst. When ADSP is sampled low, any on going b urst is interrupted an d a rea d (independent of W and ADSC) is per- 
formed using the new external address. When_ADSC is sampled low (and ADSP is sampled high), any ongoing burst is 
interrupted and a read or write (dependent on W) is performed using the ne w exte rnal address. Chip enable (E) is sampled 
only when a new base address is loaded. After the first cycle of the burst, ADV cont rols subsequent burst cycles. When 
ADV is sampled low, the internal address is advanced priorto the operation. When ADV is sampled high, the internal address 
is not advanced, thus inserting a wait state into the burst sequence accesses. Upon completion of a burst, the a ddress wi ll 
wrap around to its initial state. See BURST SEQUENCE TABLE. Write refers to either or both byte write enables (LW, UW). 



BURST SEQUENCE TABLE (See Note) 



A15-A2 


A1 


AO 


A15-A2 


A1 


AO 


A15-A2 


AT 


AO 


A15-A2 


AT 


AO 



External Address 
1st Burst Address 
2nd Burst Address 
3rd Burst Address 

NOTE: The burst wraps around to its initial state upon completion. 
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MOTOROLA FAST SRAM DATA 



SYNCHRONOUS TRUTH TABLE (See Notes 1, 2, and 3) 



E 


ADSP 


ADSC 


ADV 


UWorLW 


K 


Address Used 


Operation 


H 


X 


L 


X 


X 


L-H 


N/A 


Deselected 


L 


L 


X 


X 


X 


L-H 


External Address 


Read Cycle, Begin Burst 


L 


H 


L 


X 




L-H 


External Address 


Write Cycle, Begin Burst 


L 


H 


L 


X 


H 


L-H 


External Address 


Read Cycle, Begin Burst 


X 


H 


H 


L 




L-H 


Next Address 


Write Cycle, Continue Burst 


X 


H 


H 


L 


H 


L-H 


Next Address 


Read Cycle, Continue Burst 


X 


H 


H 


H 




L-H 


Current Address 


Write Cycle, Suspend Burst 


X 


H 


H 


H 


H 


L-H 


Current Address 


Read Cycle, Suspend Burst 


H 


X 


H 


L 




L-H 


Next Address 


Write Cycle, Continue Burst 


H 


X 


H 


L 


H 


L-H 


Next Address 


Read Cycle, Continue Burst 


H 


X 


H 


H 




L-H 


Current Address 


Write Cycle, Suspend Burst 


H 


X 


H 


H 


H 


L-H 


Current Address 


Read Cycle, Suspend Burst 



NOTES: 

1. X means Don't Care. 

2. All inputs except G must meet setup and hold times for the low-to-high transition of clock (K). 

3. Wait states are inserted by suspending burst. 



ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 



Operation 


G 


I/O status 


Read 


L 


Data Out 


Read 


H 


High-Z 


Write 


X 


High-Z — Datain 


Deselected 


X 


High-Z 



NOTES: 

1 . X means Don't Care. 

2. For a write operation following a read operation, G must be high before the input data 
required setup time and held high through the input data hold time. 



PASS-THRU TRUTH TABLE (Read preceded by a write) 



Operation of 
Previous Cycle 


E 


LW 


UW 


G 


Operation of 
Present Cycle 


Operation of 
Next Cycle 


Write Cycle, Both Bytes 
(Address = n-1) 


L 


L 


L 


L 


1 . Register Address = n and all Inputs 

2. Data of Address = n - 1 
Appears at Outputs 


Read Data at Address = n 


Write Cycle, Upper Byte 
(Address = n-1) 


H 


L 


H 


L 


Data of Address = n - 1 
Appears at Outputs of Upper Byte 


No Carry-Over Operation 
From Previous Cycle 


Write Cycle, Both Bytes 
(Address = n-1) 


H 


L 


L 


H 


All l/Os High-Z 


No Carry-Over Operation 
From Previous Cycle 



MOTOROLA FAST SRAM DATA 



MCM67J618 
4-247 



ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vqc 


-0.5 to + 7.0 


V 


Voltage Relative to Vss fo"" Any 
Pin Except Vqc 


Vin.Vout 


-0.5toVcc + 0.5 


V 


Output Current (per I/O) 


'out 


+ 30 


mA 


Power Dissipation 


pd 


1.6 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


Oto+70 


"C 


Storage Temperature 


Tstg 


-55 to +125 


°C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This BiCMOS memory circuit has been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 

This device contains circuitry that will 
ensure the output devices are in High-Z at 
power up. 



1 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 5%, Ta = to + 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


Min 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.75 


5.25 


V 


Input High Voltage 


VjH 


2.2 


Vcc + 0.3** 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width <, 20 ns) for I <, 20.0 mA. 
**V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 20 V ac (pulse width < 20 ns) for I < 20.0 mA. 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'ikg(i) 


- 


±1.0 


jiA 


Output Leakage Current (G = V|h) 


"ikg(O) 


- 


±1.0 


HA 


AC Supply Current (G = V|h, E = V|l, IquI = mA, All Inputs = V|l or V|h, V|l = 0.0 V and 
V|H S 3.0 V, Cycle Time S tKHKH min) 


ICCA7 
ICCA9 


— 


290 
275 


mA 


AC Standby Current (E = V|h, lout = fTiA, All Inputs = V|l and Vm, V|l = 0.0 V and 
V|H ^ 3.0 V, Cycle Time > IkhkH min) 


ISBI 


— 


75 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 40 mA) 


VOH 


2.4 


3.3 


V 



NOTE: Good decoupling of the local power supply should always be used. DC characteristics are guaranteed for all possible i486, Pentium bus 
cycles. 

CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ17) 


Cm 


4 


5 


PF 


Input/Output Capacitance (DQO - DQ17) 


C|/0 


6 


8 


PF 
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MOTOROLA FAST SRAM DATA 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 5% Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

READ/WRITE CYCLE TIMING (See Notes 1 , 2, 3, and 4) 



Output Timing Reference Level 1 .5 V 

Output Load See Figure 1 A Unless Otherwise Noted 



Parameter 


Symbol 


MCM67J618-7 


MCM67J618-9 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Cycle Time 


tKHKH 


tCYC 


12.5 


- 


15 


- 


ns 




Clock Access Time 


tKHQV 


tCD 


- 


7 


- 


9 


ns 


5 


Output Enable to Output Valid 


tQLQV 


tOE 


- 


5 


- 


6 


ns 




Clock High to Output Active 


tKHQXI 


tDC1 


2 


- 


2 


- 


ns 




Clock High to Output Change 


tKHQX2 


tDC2 


2 


- 


2 


- 


ns 




Output Enable to Output Active 


tQLQX 


tOLZ 


1 


— 


1 


- 


ns 




Output Disable to Q High-Z 


tQHQZ 


tOHZ 


2 


6 


2 


6 


ns 


6 


Clock High to Q High-Z 


tKHQZ 


tcz 


- 


6 


- 


6 


ns 




Clock High Pulse Width 


tKHKL 


tCH 


5 


- 


5 


- 


ns 




Clock Low Pulse Width 


tKLKH 


tCL 


5 


- 


5 


- 


ns 




Setup Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Enable 


tAVKH 

tADSVKH 

tDVKH 

*WVKH 

•advvkh 

tEVKH 


tAS 

tss 

tDS 

tws 


2.5 




2.5 




ns 


7 


Hold Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Enable 


tKHAX 
tKHADSX 

tKHDX 

tKHWX 
tKHADVX 

tKHEX 


tAH 
tSH 
tDH 
tWH 


0.5 




0.5 




ns 


7 



NOTES: 

1 . W refers to either or both byte write enables (LW, UW). 

2. A read cycle is defined by DW and U/V high or ADSP low for the setup and hold times. A write cycle is defined by UN or DW low and 
ADSP high for the setup and hold times. 

3. All read and write cycle timings are referenced from K or G. 

4. G is a don't care when DW or UN is sampled low. 

5. Maximum access times are guaranteed for all possible i486 external bus cycles. 

6. Transition is measured ± 500 mV from steady-state voltage with load of Figure IB. This parameter is sampled rather than 100% tested. 
At any given voltage and temperature, IkhQZ "^ax is less than tKHQZI ti'" tof a given device and from device to device. 

7. This is a synchronous device. All addresses must meet the specified setup and hold times for ALL rising edges of K whenever ADSP or 
ADSC is low, and the chip is selected. All other synchronous inputs must meet the specified setup and hold tim es for AL L rising edges of 
K when the chip Is enabled.Chip enable must be valid at each rising edge of clock for the device (when ADSP or ADSC is low) to remain 
enabled. 



AC TEST LOADS 



+ 5V 



OUTPUT- 



_L Zo= son J_ > Rl = son 



OUTPUT- 



2S5n 



480 Q 

SpF 

(INCLUDING 
SCOPE AND JIG) 



Vl = 1.SV 



Figure 1 A Figure IB 

NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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READ CYCLES 



'KHKH 



ADSP XXa/VV 



ADSC XXXXX/ 



'AVKH - 

'knax -t*i 



XX7 




\XX\XX 



^^X^^ 



KHADSX 



ADSVKH 
A2 






\xy \xy \xy yxy yxy yy\ m m 



xxyxxyxx/xxxxxyxxywxxy 



BURST CONTINUED WITH 
NEW BASE ADDRESS 



i^ 



^ 




.A3 



A4, 



mvmy 



w 



^^xnw 



w 



xxxxxyxxyxx/xx/xx/xxxxxy 






LW.UW 



EVKH-^ 
^KHEX 



'kmwx -w 

WVKH - 



ADV 



:xxxxxxy 



.A 



'KHQV 

'khqxi- 



w 



/ 



m 



'ADWKH — • 

'khadvx 



^XXXXMEX 



'GLQV 



|*-'gHQZ 



'GLQX 



\ 



•Q1 (A1) 



SINGLE READ 



y 



m7 (A m^m xxxxxxxxxxxx 



(ADV SUSPENDS BURST) 



'KHQV 
'kHQX2 



(BURST WRAPS AROUND 
TO ITS INITIAL STATE) 



'KHQZ 



((^01 (A2^)^Q2 (A2) )()( 03 (A2) )( )(q4 (A2))()(Q/(A2i)()(Q2 (A2))( )(q3 (A2) )(Xl(A3J 



■BURST READ 



WRITE CYCLES 




^p7 ^ 



m^^m. 



tADSVKH- 



m w w \x/ \x/ \x/ w 



• tKHADSX 



ADSC EXTENDS BURST- 



^^ xxmm vxxxxxxy yyy vxy vxy vxy m^ /xr 



tAVKH- 



■tKHAX 



w ^ 



LW.UW 



m^^^^)nn{^^^^m7)r^ ^xxxxxxxxxxxxxxxxxxxxxxx xx)c ^xxxxxxxxxx 

NORED FOR FIRST CY( 



y 




W IS IGNORED FOR FIRST CYCLE WHEN ADSP INITIATES BURST 



tWVKH- 



tELKH 



X 




-ikr 



XA ^ ^ XA /^ m 



■tKHEX 



-tKHWX 



mmK xmxxxxxxxxxxxxxxxxxxxxxxxxx axxxxxxxxx 



tADWKH- 



^ \ xxxxxxv vxxxxxxy m yxr -^ ^ m xmxM 



ADV SUSPENDS BURST - 



-tKHADVX 



/ 



xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 



tDVKH ■ 



- ( D1(A1)XXXXXXX P^(^) XX P2(A2) XX P2(A2) XX D3(A2) XX P^(^) XX P^(^3) XX D2(A3) )^X P3(A3) X 



-tKHDX 



XQ"-nAO)XX°"<^°0 



■ tGHQZ 



- BURST READ - 



-SINGLE WRITE H 



- BURST WRITE- 



- EXTENDED BURST WRITE *- 



COMBINATION READ/WRITE CYCLES 

— 'khkh— 



ADSP 




yyyyyyx^ r^^)^xTOTOy ^yyxyyxy) ( ^yyyyyyyyyyymyyyxyxyy 



Lw.uw xxxxxxxxxxxx/ 



'KHWX- 
*WVKH — • 



yyyyyyyyj 



*KHADVX- 
ADVKH— • 



ADV 



yyyyyyyyyyyyyyyyyyyyyy^ 



\ 



'KHQV 
KHQX1— 



/ 



'KHDX 

'dvkh-»J 



;^yyyyyyyy yyxy 



^yyyyyyyy /m. 



pi (A21 



\ 



m^ 



-'ghqz 'glqx- 



'GLQV 



mk m\ m\ 



— 'KHQX2— *^ [-«- Q^(A3) 

| (««-^o„^xy°-"3'XX°-<"'yx°-'"-yx^ 



READ- 



■ WRITE - 



■ BURST READ - 



-PASS THROUGH 



APPLICATION EXAMPLE 
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512K BYTE BURSTABLE, SECONDARY CACHE USING 
FOUR MCM67J618FN9S WITH A 66 MHz PENTIUM 



Motorola Memory Prefix 
Part Number 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 



%im^ X 



Speed (7 = 7 ns, 9 = 9 ns) 
Package (FN = PLCC) 



Full Part Numbers — MCM67J618FN7 MCM67J618FN9 



MOTOROLA FAST SRAM DATA 



MCM67J618 
4-253 



MOTOROLA 
SEMICONDUCTOR 

TECHNICAL DATA 



MCM67M618 



Product Preview 
64Kx18BitBurstRAM'^'' 
Synchronous Fast Static RAM 

With Burst Counter and Self-Timed Write 

The MCM67M618 is a 1,179,648 bit synchronous static random access memory 
designed to provide a burstable, high-performance, secondary cache for the IVIC68040 
and PowerPC™ microprocessors. It is organized as 65,536 words of 18 bits, fabricated 
using Motorola's high-performance silicon-gate BiCMOS technology. The device inte- 
grates input registers, a 2-bit counter, high speed SRAM, and high drive capability out- 
puts onto a single monolithic circuit for reduced parts count implementation of cache 
data RAM applications. Synchronous design allows precise cycle control with the use of 
an external clocl< (K). BiCMOS circuitry reduces the overall power consumption of the 
integrated functions for greater reliability. 

Addresses (AO - A1 5), data inputs (DQO - DQ1 7), and all control signals, 
except output enable (G), are clock (K) controlled through positive-edge- 
triggered noninverting registers. 

Bursts can be initiat ed wi th either transfer start processor (TSP) or transfer 
start cache controller (TSC) input pins. Subsequent burst addresses are gen- 
erated internally by the MCM67M618 (burst sequence im itates that of the 
MC68040) and controlled by the burst address advance (BAA) input pin. The 
following pages provide more detailed information on burst controls. 

Write cycles are internally self-timed and are initiated by the rising edge of 
the clock (K) input. This feature eliminates complex off-chip write pulse gen- 
eration and provides increased flexibility for incoming signals. 

Dual_write enables (LW and UW) are provided to allow individually writeable 
bytes. LW controls DQO- DQ8 (the lower bits), while UW controls DQ9 - DQ17 
(the upper bits). 

This device is ideally suited for systems that require wide data bus widths and 
cache memory. 

Single 5 V ± 5% Power Supply 

Fast Access Times: 9/11/14/19 ns Max and 

Cycle Times: 12.5/15/20/25 ns Min 

Byte Writeable via Dual Write Strobes 

Internal Input Registers (Address, Data, Control) 

Internally Self-Timed Write Cycle 

TSP, TSC, and BAA Burst Control Pins 

Asynchronous Output Enable Controlled Three-State Outputs 

Common Data Inputs and Data Outputs 

High Board Density 52-PLCC Package 

3.3 V I/O Compatible 




PIN ASSIGNMENT 



^^nIII^I^I^II 



^\a^ ^< 



DQ9C 
DQIOC 

vccC 
VssC 

DQ11 [ 
DQ12[ 
DQ13C 
DQ14[ 

vss[ 
VccC 

DQISC 
DQ16[ 
DQ17[ 



5 4 3 2 1 52 51 50 49 4847 

• 46 ] DQ8 

45 ] DQ7 
44 ] DQ6 
43 ] Vcc 

42 ] Vss 
41 J DQ5 
40 ] 004 
39 ] DQ3 
38 ] DQ2 
37 ] Vss 
36 ] Vcc 
35 ] DQ1 
34 ] DQO 






PIN NAMES 

AO - A15 Address Inputs 

K.. Clock 

BAA Burst Address Advance 

LW Lower Byte Write Enable 

UW Upper Byte Write Enable 

TSP, TSC Transfer Start 

E_ Chip Enable 

G Output Enable 

DQO - DQ1 7 Data Input/Output 

Vcc +5V Power Supply 

Vss Ground 

All power supply and ground pins must be 
connected for proper operation of the device. 



BurstRAM is a trademark of Motorola, Inc. 
PowerPC is a trademark of IBM Corp. 

This document contains infomnation on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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MOTOROLA FAST SRAM DATA 



BLOCK DIAGRAM (See Note) 

BURST LOGIC 



BAA- 
K- 



;0 



TSC 
TSP 



FO-=Ch 



A15-A0- 



EXTERNAL 
ADDRESS 



ADDRESS 
REGISTERS 



UW- 
LW- 



==^CH 



WRITE 
REGISTER 



t> 



> Q1 

BINARY 

COUNTER 



LOAD 



QO 



D1 DO 



AO 



A1' 



AO' 



A15-A2 



INTERNAL 
ADDRESS 

16 



64Kx18 
MEMORY 
ARRAY 



ENABLE 
REGISTER 



Q 



9/9/^ 



DATA-IN 
REGISTERS 



DQO-DQS-*- 



DQ9-DQ17.*- 



' 9/' 



OUTPUT 
BUFFER 



NOTE: All registers are positive-edge triggered. The TSC or TSP signals control the duration of th e burst and the start of tfie next burst. When TSP 
is sa mpled low, any ongoing bu rst is Interrupted and a read (independent of W and TSC) Is performed using the new external address. 
When TSC is sampled low (and TSP is sampled high), any ongoing burst is interrupted and a read or write (dependent on W) is perfo rmed 
using the next external address. Chip enable (E) is sampled only when a new base address Is loaded. After the first cycle of the burst, BAA 
controls subsequent burst cycles. When BAA is sampled low, the internal address is advanced prior to the operation. When BAA is sampled 
high, the internal address is not advanced, thus inserting a wait state into the burst sequence accesses. Upon completion of a burst, th e 
address will wrap around to its initial state. See BURST SEQUENCE GRAPH. Write refers to either or both byte write enables (LW, UW). 



BURST SEQUENCE GRAPH (See Note) 



A1',A0'= 1,1 






NOTE: The external two values for A1 and AO 
provide the starting point for the burst 
sequence graph. The burst logic ad- 
vances A1 and AO as shown above. 
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SYNCHRONOUS TRUTH TABLE (See Notes 1,2, and 3) 



I 


TSP 


TSC 


BAA 


LWorDW 


K 


Address 


Operation 


H 


L 


X 


X 


X 


L-H 


N/A 


Deselected 


H 


X 


L 


X 


X 


L-H 


N/A 


Deselected 


L 


L 


X 


X 


X 


L-H 


External Address 


Read Cycle, Begin Burst 


L 


H 


L 


X 


L 


L-H 


External Address 


Write Cycle, Begin Burst 


L 


H 


L 


X 


H 


L-H 


External Address 


Read Cycle, Begin Burst 


X 


H 


H 


L 


L 


L-H 


Next Address 


Write Cycle, Continue Burst 


X 


H 


H 


L 


H 


L-H 


Next Address 


Read Cycle, Continue Burst 


X 


H 


H 


H 


L 


L-H 


Current Address 


Write Cycle, Suspend Burst 


X 


H 


H 


H 


H 


L-H 


Current Address 


Read Cycle, Suspend Burst 



NOTES: 

1 . X means Don't Care. 

2. All inputs except G must meet setup and hold times for the low-to-high transition of clock (K). 

3. Wait states are inserted by suspending burst. 



ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 



Operation 


G 


I/O Status 


Read 


L 


Data Out (DQ0-DQ8) 


Read 


H 


High-Z 


Write 


X 


High-Z — Data In 


Deselected 


X 


High-Z 



NOTES: 

1 . X means Don't Care. _ 

2. For a write operation following a read operation, G must be high before the input data 
required setup time and held high through the input data hold time. 



ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = VssQ = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


voc 


-0.5 to + 7.0 


V 


Voltage Relative to Vss 'or Any 
Pin Except Vqc 


Vin.Vout 


-0.5toVcc + 0.5 


V 


Output Current (per I/O) 


•out 


±30 


mA 


Power Dissipation 


Pd 


1.6 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


OtO+70 


"C 


storage Temperature 


Tstg 


-55 to +125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE M/0<IMUI^ RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This BiCMOS memory circuit has been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 

This device contains circuitry that will ensure 
the output devices are in High-Z at power up. 
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MOTOROLA FAST SRAM DATA 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(VCC = 5.0 V ± 5%, Ta = to + 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


MIn 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


vcc 


4.75 


5.25 


V 


Input High Voltage 


VjH 


2.2 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



' V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width ^ 20.0 ns) for I S 20.0 mA. 

'V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2-0 V ac (pulse width < 20.0 ns) for I <, 20.0 mA. 



DC CHARACTERISTICS AND SUPPLY CURRENTS 



Parameter 


Symbol 


MIn 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'lkg(l) 


- 


±1.0 


HA 


Output Leakage Current (G = V|h) 


l|kg(0) 


- 


±1.0 


tiA 


AC Supply Current (G = V|h, E = V|l. lout = "\A, All Inputs = V|l or V|h, 
V|L = 0.0 V and V|h ^ 3.0 V, Cycle Time > IkhkH min) 


ICCA9 
'CCAU 
'CCAU 
'CCA! 9 




290 
275 
250 
225 


mA 


AC Standby Current (E = V|h> lout = fTiA, All Inputs = V|l and V|h, 
V|L = 0.0 V and V|h ^ 3.0 V, Cycle Time > tKHKH min) 


ISB1 


— 


75 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


— 


0.4 


V 


Output High Voltage (Iqh = ~ 4.0 mA) 


VOH 


2.4 


3.3 


V 


NOTE: Good decoupling of the local power supply should always be used. DC characteristics are guaranteed for all possible 68040 bus cycles. 
CAPACITANCE (f = 1 .0 f^Hz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 


Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ17) 


C|n 


- 


4 


5 


PF 


Input/Output Capacitance (DQO - DQ17) 


C|/0 


- 


6 


8 


PF 



D 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 5% Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 



Output Timing Reference Level 1.5 V 

Output Load See Figure 1 A Unless Otherwise Noted 



READ/WRITE CYCLE TIMING (See Notes 1 , 2, and 3) (W refers to either or both byte write enables) 



1 



Parameter 


Symbol 


67M618-9 


67M618-11 


67M618-14 


67M618-19 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


Min 


Max 


MIn 


Max 


Min 


Max 


Cycle Time 


tKHKH 


tCYC 


12.5 


- 


15 


- 


20 


- 


25 


- 


ns 




Clock Access Time 


*KHQV 


tCD 


- 


9 


- 


11 


- 


14 


- 


19 


ns 


4 


Output Enable to Output Valid 


tQLQV 


tOE 


- 


5 


- 


5 


- 


6 


- 


7 


ns 




Clock High to Output Active 


tKHQXI 


tDC1 


6 


- 


6 


- 


6 


- 


6 


- 


ns 




Clock High to Output Change 


tKHQX2 


tDC2 


3 


— 


3 


- 


3 


- 


3 


- 


ns 




Output Enable to Output 
Active 


tQLQX 


tQLZ 





— 





— 





— 





— 


ns 




Output Disable to Q High-Z 


tQHQZ 


tOHZ 


2 


6 


2 


6 


2 


6 


2 


7 


ns 


5 


Clock High to QHigh-Z 


tKHQZ 


tcz 


- 


6 


- 


6 


- 


6 


- 


6 


ns 


5 


Clock High Pulse Width 


tKHKL 


tCH 


5 


- 


5 


- 


6 


- 


7 


- 


ns 




Clock Low Pulse Width 


tKLKH 


tCL 


5 


— 


5 


- 


6 


— 


7 


- 


ns 




Setup Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Select 


tAVKH 
tTSVKH 
<DVKH 
tWVKH 
tBAVKH 
tEVKH 


tAS 

tss 

tDS 

tws 


2.5 




2.5 




2.5 




3.0 




ns 


6 


Hold Times: Address 

Address Status 

Data In 

Write 

Address Advance 

Chip Select 


tKHAX 
tKHTSX 
tKHDX 

•khwx 

tKHBAX 
tKHEX 


tAH 
tSH 
tDH 
tWH 


0.5 




0.5 




0.5 




0.5 




ns 


6 



NOTES: 

1 . A read cycle is defined by UW and LW high or TSP low for the setup and hold times. A write cycle is defined by LW or UW low and TSP high 
for the setup and hold times. 

2. All read and write cycle timings are referenced from K or G. 

3. G is a don't care when UW or LW is sampled low. 

4. Maximum access times are guaranteed for all possible MC68040 external bus cycles. 

5. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. This parameter is sampled and not 1 00% tested. At any 
given voltage and temperature, Ikhqz n^^'' 'S 'ess than tKHQXI "^in for a given device and from device to device. 

6. T his is a synchronous device. All addresses must meet the specified setup and hold times for ALL rising edges of clock (K) whenever TSP 
or TSC are low and the chip is selected. All other synchronous inputs must meet the specified setup and h ol d time s for ALL rising edges of 
K when the chip is selected.Chip enable must be valid at each rising edge of clock for the device (when TSP or TSC is low) to remain enabled. 



OUTPUT (T 



_L Zo= 50 



AC TEST LOADS 



Rl = son 



^ 



OUTPUT- 



255 n 



Vl=1.5V 



+ 5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A 



Figure 1B 



NOTE: For infomiation on output l-V characteristics, see Chapter 8, Section 1 . 
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MOTOROLA FAST SRAM DATA 



READ CYCLE 

••khkh- 




frrsvKH - 



■'KHKL 
->KLKH 



-tKHTSX " 



tTSVKH- 



^E7 mmm m m 



tAVKH- 



•<KHAX 



\xy w — w 

-tKHTSX 



w w \^ 



tWVKH- 

k— 'KHWX 



Axxxxxxy w W 



•evkh- 



-<KHEX 



Mwym /^mmmmmmr 



'BAVKH- 



i^ mmxxmxx y \mxmi 



•glqx 

'KHQX1 — 



\ 



DATA OUT 



-<KHQV 
-tQLQV 



Jf — V 



a °""' ) 



■iQHQZ 

»KHQX2- 



m /xy vxxxM^ 



■ tKHQV 



<KHQZ- 



<XX Q^ (^) S Q2 (^) XX Q3 (A2) "^ - 



READ- 



BURST READ- 



NOTE: Q1 (A2) represents the first output from the external address A2; Q2(A2) represents the next output data in the burst sequence 
with A2 as the base address. 



MOTOROLA FAST SRAM DATA 



MCM67M618 
4-259 



WRITE CYCLE 



a 




^w — m m — w 



'SVKH- 



m xy yxxxxxxi^) ^^^ 



tAVKH- 



■w w w 



•IKHTSX 



iET^XT W W 



■'KHAX. 



tWVKH- 



^ <xxxxxxxxxxxx\ Ai 



tEVKI 



• tKHWX 



m /x\ m XXX 



-tKHE)^ 

yymm xxxmm Mxmxxxxxxxxxxxxxxxxxx 



'BAVKH- 



^ xxxxxxxxxxxxy xxxxxxxxj ^ 



DATA IN — 



'DVKH- 



- tKHBAX 

m m ^ 



-♦khdx 



<XX DMA^)XX PMA2) X)^ DMA2) j^X D2(A2) XX P3(A2) XX P^'^^) ) - 



NOTE: G = V|h. 



\< SINGLE WRITE *+*- 



■ BURST WRITE- 
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MOTOROLA FAST SRAM DATA 



APPLICATION EXAMPLE 



DATA 
ADDRESS 

MPC601 
(PowerPC™) 

BCLK 

TS 
CONTROL 






















DATA BUS 








> 
> 






ADDRESS BUS 




















CLOCK 












1 






1 




J 












1 








II 












ADDR 
K 

CACHE 

CONTROL 

LOGIC 






ADDR DATA 
K 

° MCM67M618FN11 
TSC 

W 

BAA TSP 


























1 


1 1 


\ 








I 1 1 
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51 2K Byte Burstable, Secondary Cache 
Using Four MCM67M618FN11s with a 66 MHz MPC601 PowerPC™ 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 67M618 ^ 



f. 



Speed (9 = 9 ns, 11 = 11 ns, 14= 14 ns, 
19 = 19 ns) 
Package (FN = PLCC) 



Full Part Numbers — MCM67M618FN9 MCM67M618FN11 MCM67M618FN14 MCM67M618FN19 
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a 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



MCM67W618 



Product Preview 

64K X 18 Bit Asynchronous 

Fast Static RA[\/1 

With Address Latch and Byte Enable 

The MCM67W618 is a 1 ,179,648 bit static random access memory organized as 
65,536 words of 18 bits, fabricated using Motorola's high-performance silicon-gate 
BiCMOS technology. The device integrates a 64K x 18 SRAM core with advanced 
peripheral circuitry consisting of address latches, active low chip enable, write en- 
able, separate upper and lower byte selects, and a fast output enable. This device 
has increased output drive capability supported by multiple power pins. 

Address latch enable (AL) is provided to simplify read and write cycles by 
guaranteeing address hold time in a simple fashion. When the address latch in- 
put is high, the address latch is in the transparent state. If the latch enable is tied 
high, the device can be used as an asynchronous SRAM. When the address 
latch enable is low, the address is in the latched state. 

Dual byte selects (LB and UB) are provided to allow individually readable 
and writeable bytes. LB controls DQO - DQ8 (the lower bits) while DB 
controls DQ9 - DQ17 (the upper bits). 

A generous number of power supply pins have been utilized and placed 
on the package for maximum performance. 

The MCM67W618 will be available in a 52-pin plastic leaded chip carrier 
(PLCC). 

This device is ideally suited for systems that require wide data bus widths, 
cache memory, and as tag RAMs. 

• Single 5 V ± 1 0% Power Supply 

• Fast Access Times: 1 2/1 5/20 ns Max 

• Byte Write and Byte Read Capability 

• Transparent Address Latch 

• Common Data Inputs and Data Outputs 

• Output Enable Controlled Three-State Outputs 

• 3.3 V I/O Compatible 

• High Board Density 52-Lead PLCC Package 




FN PACKAGE 
PLASTIC 
CASE 778 



PIN ASSIGNMENT 



< <|Llj|=>|rj > > 15 <|C3< < < 
ni-inr-ir-ii-ini— ir-ir-ir-ir-ii-i 



Y 7 6 5 4 3 2 1 52 51 50 49 48 47 

DQ9 [ 8 • 46 ] DQ8 

DQ10 [9 45 ] DQ7 

Vcc [10 44 ] DQ6 

VssCn 43] Vcc 

DQ11 [ 12 42]vss 

DQ12 C 13 41 ] DQ5 

DQ13 [14 40 ] DQ4 

DQ14[ 15 39] DQ3 

Vss [16 38 ] DQ2 

Vcc [17 37 ] Vss 

DQ15 [18 36 ] Vcc 

DQ16 [19 35 ] DQ1 
DQ17 [ 20 21 22 23 24 25 26 27 28 29 30 31 32 3!^ ^ ^°° 



< < <<2 << w 05 55 5< 



PIN NAMES 

AO - A15 Address Inputs 

AL Address Latch 

W_ Write Enable 

LB Lower Byte Select 

UB Upper Byte Select 

E^ Chip Enable 

G Output Enable 

DQO - DQ17 Data Input/Output 

Vcc • • • + 5 V Power Supply 

Vss Ground 

All power supply and ground pins must be connected for 
proper operation of the device. 



This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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MOTOROLA FAST SRAM DATA 



BLOCK DIAGRAM 



A0-A15— 7^ 



UTCH 



AL 



■7^ 



64Kx18 
MEMORY ARRAY 



WRITE AMP 



CONTROL 



n ii n n 



E W LB UB 






OUTPUT 
BUFFER 



-7^ — ► DQ0-DQ8 
/ ♦ > DQ9-DQ17 



TRUTH TABLE 



E 


LB 


Db 


W 


AL* 


G 


Mode 


Supply 
Current 


I/O 
status 


H 


X 


X 


X 


X 


X 


Deselected 


'SB 


High-Z 


L 


X 


X 


X 


L 


X 


Read or Write Using Latched Addresses 


Ice 


— 


L 


X 


X 


X 


H 


X 


Read or Write Using Unlatched Addresses 


Ice 


— 


L 


L 


L 


H 


X 


L 


Read Cycle 


Ice 


Data Out 


L 


L 


L 


H 


X 


H 


Read Cycle 


Ice 


High-Z 


L 


L 


L 


L 


X 


X 


Write Cycle Lower and Upper Byte 


Ice 


High-Z 


L 


L 


H 


L 


L 


X 


Write Cycle Lower Byte with Latched Addresses 


Ice 


High-Z 


L 


H 


L 


H 


L 


L 


Read Cycle Upper Byte 


Ice 


Data Out 



'Addresses must satisfy the specified setup and hold times for the falling edge of AL. 

NOTE: This truth table shows the application of all device functions; different combinations are valid. 



ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vce 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss 'or Any 
Pin Except Vce 


Vin.Vout 


- 0.5 to Vce + 0.5 


V 


Output Current (per I/O) 


'out 


±30 


mA 


Power Dissipation 


Pd 


1.6 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°c 


Operating Temperature 


Ta 


to + 70 


»e 


Storage Temperature 


Tstg 


-55 to +125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE M/VXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; fiowever, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 

This BiCMOS memory circuit has been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. 

This device contains circuitry that will 
ensure the output devices are in High-Z at 
power up. 



MOTOROLA FAST SRAM DATA 



MCM67W618 
4-263 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


Min 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.5 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width <, 20 ns) for I ^ 20.0 mA. 
**V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2.0 V ac (pulse width ^ 20 ns) for I < 20.0 mA. 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


l|kg(l) 


- 


±1.0 


HA 


Output Leakage Current (G = V||-|) 


l|kg(0) 


- 


±1.0 


HA 


AC Supply Current (G = V|h, lout = "t^A, All Inputs = V|l or V|h, 
V|L = 0.0 V and V|h ^ 3.0 V, Cycle Time > t^vAV "i'") 


ICCA12 
ICCA15 
ICCA20 


E 


290 
275 
260 


mA 


AC Standby Current (E = V|h, lout = "^A, All Inputs = V|l or V|h 
V|L = 0VandV|H>3.0V,f = fmax) 


ISB1 


— 


75 


mA 


CMOS Standby Current (E s Vcc " 0.2 V, All Inputs > Vcc - 0.2 V or ^ 0.2 V, 
f = fmax) 


ISB2 


— 


12 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


3.3 


V 



CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except DQO - DQ17) 


Cin 


4 


5 


PF 


Input/Output Capacitance (DQO - DQ17) 


Gout 


6 


8 


PF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to +70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1.5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

READ CYCLE (See Notes 1,2, and 3) 



Output Timing Reference Level 1.5 V 

Output Load See Figure 1 Unless Othenwise Noted 



Parameter 


Symbol 


MCM67W618-12 


MCM67W618-15 


MCM67W618-20 


Unit 


Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Times 


UVAV 


12 


- 


15 


- 


20 


- 


ns 


4 


Access Times: 

Address Valid to Output Valid 

Chip Enable Low to Output Valid 

AL High to Output Valid 

Output Enable Low to Output Valid 

Byte Select Low to Output Valid 


tAVQV 
tELQV 
tALHQV 
tQLQV 
tBLQV 


— 


12 
12 
12 
6 
6 


- 


15 
15 
15 

7 
7 


- 


20 
20 
20 
8 
8 


ns 


5 


Setup Times: 

Address Valid to Address Latch Low 
Address Valid to Address Latch High 


'avall 

tAVALH 


2 



- 


2 



- 


2 



- 


ns 




Hold Times: 

Address Latch Low to Address Invalid 


•allax 


2 


— 


3 


— 


3 


• — 


ns 




Output Hold: 

Address Invalid to Output Invalid 
AL High to Output Invalid 


tAXQX 

Ulhox 


4 
4 


- 


4 
4 


- 


4 
4 


- 


ns 




Address Latch Pulse Width 


*ALHALL 


5 


- 


5 


- 


5 


- 


ns 




Output Buffer Control: 

Chip Enable Low to Output Active 

Output Enable Low to Output Active 

Byte Select Low to Output Active 

Chip Enable High to Output High-Z 

Output Enable High to Output High-Z 

Byte Select High to Output High-Z 


tELOX 
tGLQX 
tBLQX 
«EHOZ 
tQHQZ 
tBHOZ 


3 
1 
2 
2 
2 
2 


6 
6 
6 


2 
1 
2 
2 
2 
2 


9 

7 
9 


2 
1 
2 
2 
2 
2 


9 
9 
9 


ns 


6 



NOTES: 

1 . B refers to either or both byte selects (LB, UB). 

2. Address latch (AL) is high for all asynchronous cycles. 

3. A read occurs during the overlap of E low, W high, and either or both byte enable (LB, DB) low. 

4. All read cycle timing is referenced from thejast valid address to the first transitioning address. 

5. Addresses valid prior to or coincident with E low. 

6. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, IehoZ is less than tgLQx and tQHQZ 's less than tQLQX 'of ^ Qiven device. 



AC TEST LOADS 



+ 5V 



OUTPUT 




Rl = son 



OUTPUT- 



255 n 



Vl=1.5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1A 



Figure IB 



NOTE: For information on output l-V characteristics, see Chapter 8, Section 1 . 
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READ CYCLES 



ADDRESS 



ADDRESS LATCH 



WRITE ENABLE 



XM 



WBLES \ 
IB.UB) \_ 



BYTE ENABLES 
(LB.UB) 



OUTPUT ENABLE 



CHIP ENABLE 



DQ0-DQ17 



v 



\ 



'avav - 



SEEEEXESSM 



-'AVQV 



)ri3^XSEEXSEX^rZJ(SEXEES 



\ 



-'avallh 



-'ALLAX 



'AVALH- 



r\ 



'ALHALL 



-'ALLAX 



Q1 



wmM 



'axqx 



-'AVQV- 



Q2 



tmm i 



'ALHQV 



-'alhqv- 



Q3 



■ASYNCHRONOUS READ 



■UTCHED READS- 



READ CYCLES (Continued) 



ADDRESS 



X 



X 



A2 



X 



A3 



ADDRESS LATCH 



/ 



ZZZJ 



WRITE ENABLE 



BYTE ENABLE 
(LB) 



;lb) V 



BYTE ENABLE 
(UB) 



BLE \ 
[UB) V 



OUTPUT ENABLE 



CHIP ENABLE 



V 



V 



/ 



/ 



\ 



;^^ 



— ^EXxmxxzxKi:! 



DQ9-DQ17 



-^SEXSS»GD 



■tWHQV- 



•ehqz- 



J 



f~\ 



Kxxxxxxxr^ 



■'elqx 
— 'elqv 



-'bhqz 



DUAL BYTE READ - 



^BLQX- 

-'blqv- 
- dqo - dq8 e controlled read - 



'ghqz- 






'GHQZ- 



^^m 



■'GLQX 
< >GLQV- 



03 



-SINGLE BYTE E CONTROLLED READ 



D09 - DQ17 BYTE ENABLE CONTROLLED READ *\ 



WRITE CYCLE (See Notes 1 , 2. 3. and 4) 



■ 



Parameter 


Symbol 


MCM67W618-12 


MCM67W618-15 


MCM67W618-20 


Unit 


Notes 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


12 


— 


15 


— 


20 


— 


ns 


5 


Setup Times: 

Address Valid to End of Write 

Address Valid to Chip Enable High 

Address Valid to Write Enable Low 

Address Valid to Chip Enable Low 

Data Valid to Write Enable High 

Data Valid to Chip Enable High 

Byte Select Low to Write Enable High 

Byte Select High to Write Enable Low 

Byte Select Low to Chip Enable High 

Address Latch High Write Low 

Address Valid to Address Latch Low 

Address Valid to Address Latch High 


tAVWH 
tAVEH 
tAVWL 
tAVEL 
tDVWH 
tDVEH 
tBLWH 
tBHWL 
tBLEH 
tALHWL 
tAVALL 
tAVALH 


8 
8 


6 
6 
4 

4 

2 



- 


13 
13 


7 
7 
6 

6 

2 



- 


15 
15 


8 
8 
8 

8 

2 



- 


ns 




Hold Times: 

Write Enable High to Address Invalid 

Chip Enable High to Address Invalid 

Byte Select High to Address Invalid 

Write Enable High to Data Invalid 

Chip Enable High to Data Invalid 

Byte Select High to Data Invalid 

Write Enable High to Byte Enable Invalid 

Chip Enable High to Byte Enable Invalid 

Address Latch Low to Address Invalid 

Write Enable High to Address Latch High 

Byte Select High to Address Latch High 


tWHAX 
tEHAX 
tBHAX 
tWHDX 
tEHDX 
tBHDX 
tWHBX 
tEHBX 
tALLAX 
tWHALH 
tBHALH 








2 
2 
2 




- 








2 
2 
3 




- 








2 
2 
3 




- 


ns 




Write Pulse Width: 

Write Pulse Width (G Low) 

Write Pulse Width (S High) 

Write Pulse Width 

Chip Enable to End of Write 

Chip Enable to End of Write 

Address Latch High to Write Enable High 


tWLWH 
tWLWH 
tWLEH 
tELWH 
tELEH 
tALHWH 


8 
7 
8 
8 
8 
8 


- 


13 
12 
13 
13 
13 
13 


- 


15 
14 
15 
15 
15 
15 


- 


ns 


6 

7 
6,7 


Address Latch Pulse Width 


tALHALL 


5 


- 


5 


- 


5 


- 


ns 




Output Buffer Control: 

Write Enable High to Output Active 
Write Enable Low to Output HIgh-Z 


tWHQX 
tWLQZ 


3 



6 


5 



9 


5 



9 


ns 


8 
8,9 



NOTES: 

1. B refers to either or both byte selects (LB, UB). 

2. Address latch (AL) Is high for all asynchronous cycles. 

3. A write occurs during the overiap of E low, W low, and either or both byte enable (LB, UB) low. 

4. Write enable must be equal to V|h for all address transitions. 

5. Al|write cycle timing Is referenced frojri the last valid address to the first transitioning address. 

6. If G goes low coincident with or after W goes low, the output will remain In a high impedance state. 

7. If E goes low coincident with or after W goes low, the output will remain in a high impedance state. 

8. If E goes high coincident with or before W goes high the output will remain in a high impedance state. 

9. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, t^HOZ is 'ess than Ielqx and tQHQZ is less than tQLQX 'o"" ^ 9'ven device. 
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WRITE CYCLES 



ADDRESS 



ADDRESS UTCH 



WRITE ENABLE 



mi 



\ 



BYTE ENABLES 
(LB. 



JABLES \ 

;lb,ub) V 



-•avwl 

\< 'WLWH ■ 



OUTPUT ENABLE 



CHIP ENABLE 



V 



V 



DATA IN 
DQ0-DQ17 



)C3JSXEXXEmx^(^D(xxmxmxE 



<AVAV- 



•'avwh- 



/H^ 



■<DVWH- 



\ 



■'allax 



-<AVALL 



'alhall- 



-<WHAX 



M 



DATA OUT PREVIOUS 
DQ0-DQ17 OUTPUT j 



■»WLQZ 



•WHDX- 



*WHALH- 



;^A 



'bhalh ■ 



\ 



-'avalh 



-Ullax 
— 'alhwh- 



— H . H«— tWLQZ 



D2 



-•dvwh 



-J 



/A 



tEHALH 



'DVWH- 



D3 



XI 



'WHQX— 
DUAL BYTE WRITE >U- 



O 



-UTCHED WRITE 



•LATCHED WRITE- 



ADDRESS 



ADDRESS LATCH 



X 

r 



WRITE ENABLE 



BYTE ENABLE 
(LB) 



BLE \ 
[LB) V 



BYTE ENABLE 
(UB) 



OUTPUT ENABLE 



CHIP ENABLE 



V 
V 



DQ0-DQ8. 
(DATA IN) 



DQ9-DQ17 
(DATA IN) 



\ 



DQ0-DQ8 PREVIOUS 
(DATAOUT) OUTPUT 



> 



D09-DQ17, 
(DATAOUT) 



X 



WRITE CYCLES (Continued) 



A2 



K 



fX 



-'WLWH- 



tBLWH- 



\_^ 



tWHBX- 



t 



y 



J 



D1 



M) 



•WHDX- 



D1 



XD 



-<DVWH- 



•'BHWL 



d 



-•WLQZ 



-'WHQX 



o 



/\ 



\ r 



»BHAX- 



-'WLEH- 



A3 



'ehax- 



■ 'AVEH • 






\ 



-'AVEL 



^^m 



<IZD^ 



^ 



-<BHDX 



■ DUAL BYTE WRITES - 



DQ9 - D017 BYTE CONTROLLED WRITE »4<- 



o 



-<ELWH- 



\ 



•bleh- 



'ehbx- 



-'eleh- 



f 



<Z^D<E 



'ehdx 



H 



i 



D3 



• *dveh 



^ 



DUAL BYTE E CONTRaLED READ ■ 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 



67Vy618 EN 



t 



Speed (12 = 12 ns, 15 = 15 ns, 20 = 20 ns) 
Package (FN = PLCC) 



Full Part Numbers — MCM67W618FN12 MCM67W618FN15 MCM67W618FN20 
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a 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

128K X 9 Bit Synchronous Dual I/O 

or Separate I/O Fast Static RAM 

The MCM67D709 is a 1,179,648 bit synciironous static random access memory 
organized as 131,072 words of 9 bits, fabricated using iVIotorola's high-performance 
silicon-gate BiCMOS technology. The device integrates a 128K x 9 SRAM core with 
advanced peripheral circuitry consisting of address registers, two sets of input data 
registers and two sets of output latches. This device has increased output drive 
capability supported by multiple power pins. 

Asynchronous in puts i nclude the processor output enable (POE) and the sys- 
tem output enable (SOE). 

The address inputs (AO - A16) are synchronous and are registered on the 
falling edge of clock (K). Write enable (W), processor input enable (PIE) and sys- 
tem input enable (Sll) are registered on the rising edge of clock (K). Writes to 
the RAIVI are self-timed. 

All data inputs/outputs, PDQO - PDQ7, SDQO - SDQ7, PDQP, and SDQP 
have input data registers triggered by the rising edge of the clock. These pins 
also have three-state output latches which are transparent during the high 
level of the clock and latched during the low level of the clock. 

This device has a special feature which allows data to be passed through 
the RAM between the system and processor ports in either direction. This 
streaming is accomplished by latching in data from one port and asynchro- 
nously output enabling the other port. It is also possible to write to the RAM 
while streaming. 

The MCM67D709's dual l/Os can be used in x9 separate I/O applications. 
Common l/Os PDQO - 7, PDQP and SDQO - 7, SDQP can be treated as 
either inputs (D) or outputs (Q) depending on the state of the control pins. In 
order to dedicate PDQO - 7, PD QP a s data (D) inputs and SDQO - 7, SDQP 
as outputs (Q), tie SIE and POE high. SOE becomes the asynchronous G for 
the outputs. PlE will need to track W for proper write/read operations. 

This device is ideally suited for pipelined systems and systems with multiple data 
buses and multi-processing systems, where a local processor has a bus isolated 
from a common system bus. 

• Single 5 V ± 5% Power Supply 

• 88110/88410 Compatibility: -16/60 MHz, -20/50 MHz 

• Self-Timed Write Cycles 

• Clock Controlled Output Latches 

• Address and Data Input Registers 

• Common Data Inputs and Data Outputs 

• Dual I/O for Separate Processor and Memory Buses 

• Separate Output Enable Controlled Three-State Outputs 

• 3.3 V I/O Compatible 

• High Board Density 52 Lead PLCC Package 

• Can be used as Separate I/O x9 SRAM 



MCM67D709 




FN PACKAGE 
PLASTIC 
CASE 778 



PIN ASSIGNMENT 

IcoId-IcjIclIS ^ Sr> z<< 



A16 

A15 

PDQ7 

SDQ7 

vss 

PDQ5 
SDQ5 

vcc 

PDQ3 
SDQ3 

Vss 

PDQ1 
SDQ1 



7 6 5 4 3 2 



1 52 51 50 49 4847 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 



21 22 23 24 25 26 2728 29 30 31 3233 



LJLJLJLJl-JLJLJLJLJLJLJLJLJ 
n- CO CO -^ o w O'" oo r«- m pj x; 

5< < <<^^- 



] PDQP 
] SDQP 

3 Vss 

PDQ6 
SDQ6 
P Vcc 
PDQ4 
] SDQ4 
3 PDQ2 
] SDQ2 

] Vss 
] PDQO 
SDQO 



< < < < < 



PIN NAMES 

AO - A16 Address Inputs 

K_ Clock Input 

W ■ Write Enable 

PIE Processor Input Enable 

SIE System Input Enable 

POE Processor Output Enable 

SOE System Output Enable 

PDQO - PDQ7 Processor Data 1/0 

PDQP Processor Data Parity 

SDQO - SDQ7 System Data I/O 

SDQP System Data Parity 

Vcc +5V Power Supply 

Vss Ground 

NO No Connection 

All power supply and ground pins must be 
connected for proper operation of the 
device. 



This document contains information on a new product under deveiopment. Motoroia resen/es the right to change or discontinue this product without notice. 
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BLOCK DIAGRAM 



PDQ0-PDQ7,PDQP 



POE 



A0-A16 







1 




f 












'9 i 


i 








▼ 








T 




_L 






DATA 
REGISTER 






DATA 
LATCH 




d 
8 






cc 
CO 

CD 
LU 
CC 




128KX9ARRAY 
























' 


I 
























WRITE 
DRIVER 


« r ' 




1 










/g 








































♦ 










< — 








SENSE 
AMPLIFIER 






DATA 
LATCH 






DATA 
REGISTER 




























" / 




, i 




MM 




— > 




'9 M 




1 1 




— ► 
— ► 
















SDQ0-SDQ7,SDQP 






1 

SOE 



FUNCTIONAL TRUTH TABLE (See Notes 1 and 2) 



w 


PIE 


sil 


POE 


SOE 


Mode 


Memory Subsystem 
Cycle 


PDQ0-PDQ7, 
PDQP Output 


SDQ0-SDQ7, 
SDQP Output 


Notes 


1 


1 


1 





1 


Read 


Processor Read 


Data Out 


High-Z 


3 


1 


1 


1 


1 





Read 


Copy Back 


High-Z 


Data Out 


3 


1 


1 


1 








Read 


Dual Bus Read 


Data Out 


Data Out 


3 


1 


X 


X 


1 


1 


Read 


NOP 


High-Z 


High-Z 




X 








X 


X 


N/A 


NOP 


High-Z 


High-Z 


2,4 








1 


1 


1 


Write 


Processor Write Hit 


Data In 


High-Z 


2,5 





1 





1 


1 


Write 


Allocate 


High-Z 


Data In 


2,5 








1 


1 





Write 


Write Ttirough 


Data In 


Stream Data 


2,6 





1 








1 


Write 


Allocate With Stream 


Stream Data 


Data In 


2.6 


1 





1 


1 





N/A 


Cache Inhibit Write 


Data In 


Stream Data 


2,6 


1 


1 








1 


N/A 


Cache Inhibit Read 


Stream Data 


Data In 


2,6 





1 


1 


X 


X 


N/A 


NOP 


HIgh-Z 


High-Z 


4 


X 





1 








N/A 


Invalid 


Data In 


Stream 


2,7 


X 





1 





1 


N/A 


Invalid 


Data In 


HIgh-Z 


2,7 


X 


1 











N/A 


Invalid 


Stream 


Data In 


2,7 


X 


1 





1 





N/A 


Invalid 


High-Z 


Data In 


2,7 



NOTES: 

1 . A '0' represents an input voltage s V|l and a '1 ' represents an input voltage s V|h. All inputs must satisfy the specified setup and hold times 
for the falling or rising edge of K. Some entries in this truth table represent latched values. Other possible combinations of control inputs not 
covered by this note or the table above are not supported and the RAMs behavior is not specified. 

2. If either IE signal is sampled low on the rising edge of clock, the corresponding 5E is a don't care, and the corresponding outputs are 
High-Z. 

3. A read cycle is defined as a cycle where data is driven on the intemal data bus by the RAM. 

4. No RAM cycle is performed. 

5. A write cycle is defined as a cycle where data is driven onto the internal data bus through one of the data I/O ports (PDQO - PDQ7 and 
PDQP or SDQO - SDQ7 and SPDQ), and written into the RAM. 

6. Data is driven on the internal data bus by one I/O port through its data input register and latched into the data output latch of the other 
I/O port. 

7. Data contention will occur. 
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ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = V) 



1 



Rating 


Symbol 


Value 


Unit 


Power Supply 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss 'o'' ^"y P'" 
Except Vcc 


Vin.Vout 


-0.5 to Vcc + 0-5 


V 


Output Current (per I/O) 


'out 


±30 


mA 


Power Dissipation 


Pd 


2.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


Ta 


Oto+70 


"C 


Storage Temperature 


Tstg 


-55 to +125 


"C 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance 
circuit. 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 5%, Ta = to + 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


Min 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.75 


5.25 


V 


Input High Voltage 


VlH 


2.2 


Vcc + 0-3" 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width S 20 ns) for I < 20.0 mA. 

• V|H (max) = Vqc + 0.3 V dc; V|h (max) = Vcc + 2.0 V ac (pulse width 2 20 ns) for I ^ 20.0 mA. 



DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'ikg(l) 


- 


±1.0 


^A 


Output Leakage Current (POE, SOE = V|h) 


l|kg(0) 


- 


±1.0 


^A 


AC Supply Current (All Inputs = V|l or V|h,V|l = 0.0 V and V|h > 3.0 V, 
lout = "iA, Cycle Time > Ikhkh "lin) MCM67D709-1 6: Ikhkh = 1 6 ns 

MCM67D709-20: IkhKH = 20 ns 


'CCA 


- 


280 
260 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


3.3 


V 


CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 


Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All Pins Except l/Os) 


Cin 


5 


6 


PF 


InpuVOutput Capacitance (PDQO - PDQ7, SDQO - SDQ7, PDQP, SDQP) 


Cout 


6 


7 


pF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 5%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

READ CYCLE (See Note 1) 



Output Measurement Timing Level 1 .5 V 

Output Load See Figure 1A Unless Ottienwise Noted 



Processor Frequency 


60 MHz 


SO MHz 


Unit 


Notes 


Parameter 


Symbol 


MCM67D709-16 


MCM67D709-20 


Min 


Max 


MIn 


Max 


Read Cycle Time Clock High to Clock High 


tKHKH 


16 


- 


20 


- 


ns 


1,2 


Clock Low Pulse Width 


tKLKH 


5 


- 


5 


- 


ns 




Clock High Pulse Width 


tKHKL 


7 


- 


7 


- 


ns 




Clock High to Output Valid 


tKHQV 


- 


6 


- 


7.5 


ns 


3 


Clock (K) High to Output Low Z After Write 


tKHQXI 





- 





- 


ns 




Output Hold from Clock High 


tKHQX2 


2 


- 


3 


- 


ns 


3,4 


Setup Times: A 

W 
PIE 
SlE 


tAVKL 
tWHKH 
tpiEHKH 
tSIEHKH 


2 
2 
2 
2 




2 
2 
2 
2 




ns 




Hold Times: A 

W 
Pil 
SlE 


tKLAX 
tKHWX 
tKHPlEX 
iKHSiEX 


2 
2 
2 
2 




2 
2 
2 
2 




ns 




Output Enable High to Q High-Z 


tpOEHQZ 
tSOEHQZ 





5 





8 


ns 


4 


Output Hold from Output Enable High 


tPOEHQX 
tSOEHOX 


2 


— 


5 


— 


ns 


4 


Output Enable Low to Q Active 


tpOELQX 
tSOELQX 





— 





— 


ns 


4 


Output Enable Low to Output Valid 


tpOELQV 
tSOELQV 


— 


5 


— 


6 


ns 





NOTES: _ 

1 . A read is defined by W high for the setup and hold times. 

2. All read cycle timing is referenced from K, SOE, or POE. 

3. K must be at a high level for outputs to transition. 

4. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, tKHQZ 's less than tKHQX- tpOEHQZ 's less than tpoELQX for a given device, and tsoEHQZ 
is less than tsoELOX 'of ^ given device. 



AC SPEC LOADS 



+ 5V 



OUTPUT- 



Ri =50n 

_L Zo= sofl J_ > 



OUTPUT- 



255 n 



Vl = 1.5V 



480 n 

SpF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A 



Figure IB 
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READ CYCLE (See Note) 



tKLAX— »■ 



■»KLKH- 



•avkl 



tKHKH 

■'khkl-H 



»- wn^mm)(^^^)(mM^^^ mm) 



tKHPIEX- 



PIE 



SIE 



^^m' 



tKHSlEX 



^ mm ' 



tKHWX 



POE 



SOE 



PDQ0-PDQ7,PDQP 



SDQ0-SDQ7,SDQP 



IPOELQV 
'POELQX-^ 



\ 



"*— -tpiEHKH 



^SSST" 



tSIEHKH 



tWHKH 



-iKHPOEX- 



/ 



<KHQV h * \ 



\ 



^^XSEF 



^^W 



' mmr 



-H-'POEHQZ 
■tPOEHQX 



tSOELQV 



mc^jM 



\ 



V 



V 



-*\ -«— 'KHQX2 



tKHQXI 



MCM67D709 
4-276 



MOTOROLA FAST SRAM DATA 



WRITE CYCLE (See Note 1) 



Processor Frequency 


60 MHz 


50 MHz 


Unit 


Notes 


Parameter 


Symbol 


MCM67D709-16 


MCM67D709-20 


Min 


Max 


Min 


Max 


Write Cycle Times 


tKHKH 


16 


- 


20 


- 


ns 


1.2 


Clock Low Pulse Width 


tKLKH 


5 


- 


5 


- 


ns 




Clock Higii Pulse Width 


tKHKL 


7 


- 


7 


- 


ns 




Clock High to Output High-Z (W = V|l and 
SIE = PIE = V|h) 


tKHQZ 


— 


8 


— 


8 


ns 


3,4 


Setup Times: A 

W 

PIE 

SIE 

SDQO - SDQ7, SDQP, PDQO - PDQ7, PDQP 


♦avkl 

tWLKH 
tpiEVKH 
tSIEVKH 

tDVKH 


2 
2 
2 
2 
2 




2 
2 
2 
2 
2 




ns 




Hold Times: A 

W 

PIE 

SlE 

SDQO - SDQ7, SDQP. PDQO - PDQ7, PDQP 


tKLAX 
tKHWX 
tKHPlEX 
tKHSlEX 
tKHDX 


2 
2 
2 
2 
2 




2 
2 
2 
2 
2 




ns 




Write with Streaming (PIE = SOE = V|l or 
SIE = POE = V|l) Clock High to Output Valid 


tKHQV 


— 


5 


— 


7 


ns 


5 


Output Enable High to Q High-Z 


tPOEHQZ 
tSOEHQZ 





5 





8 


ns 


6 


Output Hold from Output Enable High 


tpOEHQX 
tSOEHQX 


2 


— 


5 


— 


ns 


6 


Output Enable Low to Active 


tPOELQX 
tSOELQX 





— 





— 


ns 


6 


Output Enable Low to Output Valid 


tPOELQV 
tSOELQV 


— 


5 


— 


6 


ns 





NOTES: _ 

1 . A write is performed with W = V|l for the specified setup and hold times and either PIE = V|l or SIE = V|l. If both PIE = V|l and SIE = V|l or 
PIE = V|H and SIE = V|h, then this is treated like a NOP and no write Is perfomned. 

2. All write cycle timings are referenced from K. 

3. K must be at a high level for the outputs to transition. 

4. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, Ikhqz is less than Ikhox 'o"" ^ Qiven device. 

5. A write with streaming is defined as a write cycle which writes data from one data bus to the array and outputs the same data onto the 
other data bus. 

6. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, tKHQZ 's less than tKHQX- *POEHQZ is 'ess than tpoELQX 'o"" ^ given device, and tsoEHQZ is 
less than tsoELQX ^°' ^ O'ven device. 
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WRITE THROUGH — READ — WRITE 



I^'klkh- 



•klax- 



UVKL 



■tKHKH 



-'KHKL-H 



»-™ EE)EmES)(^E)(ESS)(Ei)®M 



'KHPIEX— *■ 



-^SSSl 



tKHSlEX • 



-^sxzzz;^ 



'KHWX- 



"^SSSi 



p5e 



/ 



tPOEHQZ 
SOE 



•SOELQV 



'DVKH-* 

'KHDX 
*1 



PDQO-PDQAPDQP Qn-1 



'PIEVKH 

mnm 



tSIEVKH 



z2ZZZ3F 



m^ 



■tWLKH 



f 



-•SOEHQZ-* 
'POELQV 
-►l-'SOEHQX 



SDQ0-SDQ7.SDQP (XXX) I (q^^^^^X X)I ((STrSmEDi) I(X) 



-'KHQV 



•PIEHKH 

'KHPIEX 



^SSS^ 



-'SIEHKH 
■tKHSlEX 



^5ZZZZ7 



tWHKH 
•>KHWX 



ISSSv 



\ / 



•POEHQX" 



tKHDX" 



-tPOELQX 



JL 



L 



, h- 

■tPOEHQZ 
»-'[:|VKH 
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MOTOROLA FAST SRAM DATA 



STREAM CYCLE (See Note 1) 



Processor Frequency 


60 MHz 


50 MHz 


Unit 


Notes 


Parameter 


Symbol 


MCM67D709-16 


MCM67D709-20 


Min 


Max 


Min 


Max 


Stream Cycle Time 


tKHKH 


16 


- 


20 


- 


ns 


1.2 


Clock Low Pulse Width 


tKLKH 


5 


- 


5 


- 


ns 




Clock High Pulse Width 


tKHKL 


7 


- 


7 


- 


ns 




Stream Access Time 


tKHQV 


- 


6 


- 


7 


ns 




Setup Times: A 

W 

PIE 

SIE 

SDQO - SDQ7, SDQP, PDQO - PDQ7. PDQP 


tAVKL 
tWHKH 
tpiEVKH 
tSIEVKH 

tDVKH 


2 
2 
2 
2 
2 




2 
2 
2 
2 
2 




ns 




Hold Times: A 

W 

PIE 

SIE 

SDQO - SDQ7, SDQP, PDQO - PDQ7, PDQP 


tKLAX 
tKHWX 
tKHPlEX 
tKHSlEX 

tKHDX 


2 
2 
2 
2 
2 




2 
2 
2 
2 
2 




ns 




Output Enable High to Q High-Z 


tpOEHQZ 
tSOEHQZ 





5 





8 


ns 


3 


Output Enable Low to Q Active 


tpOELQX 
tSOELQX 





— 





— 


ns 


3 


Output Enable Low to Output Valid 


tpOELQV 
tSOELQV 


— 


5 


— 


6 


ns 





NOTES: 

1 . A stream cycle is defined as a cycle where data is passed from one data bus to the other data bus. 

2. All stream cycle timing is referenced from K. 

3. Transition is measured ± 500 mV from steady-state voltage with output load of Figure 1 B. This parameter is sampled and not 1 00% tested. 
At any given voltage and temperature, tpoEHQZ is less than tpoELQX. tSOEHQZ is 'ess than tsoELQX. and tKHQZ is less than 
tKHQX 'or a given device. 
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STREAM CYCLE 



1 



'KLAX— >■ 



A0-A16 



PIE 



■tKLKH • 



• UVKL 



-tKHKH ■ 



-tKHKL-»^ 



DSXSSGnXSEMi^XSM 



'KHPIEX- 



^Mm^ . 



'KHSIEX 



SIE 



^^m' 



tWHKH" 



^^m^ 



ROE 



/ 



IPOEHQZH"* *■ 

SOE 



tDVKH ■ 



PDQ0-PDQ7,PDQP Qn-1 



tpiEVKH 



'SIEVKH 



H3 



■'KHWX 



^SESET 



\ 



f 






\mm \ 



->KHDX 



SDQ0-SDQ7,SDQP Q"-1 X X)l (sTREA"MEDi)KD^ 



•tKHQV 



-tSOEHQZ 

\ < > \ 'KHQV 



^Qn + 1{STREAMED)VY\ 



Motorola Memory Prefix 
Part Number 



ORDERING INFORMATION 
(Order by Full Part Number) 

67D709 m XX 



Speed (16= 16 ns (60 MHz), 
20 = 20 ns (50 MHz)) 

Package (FN = PLCC) 



Full Part Numbers — MCM67D709FN16 MCM67D709FN20 
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MOTOROLA 
SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

128KX 9 Bit Separate I/O 

Synchronous Fast Static RAM 

The Motorola MCM67Q709 is a 1,179,648 bit static random access memory, 
organized as 131,072 words of 9 bits. This device is fabricated using Motorola's 
high-performance silicon-gate BiCMOS technology. It features separate TTL input 
and output buffers, which are fully I/O compatible at 3.3 V, and incorporates input 
and output registers on board with high speed SRAM. It also features transparent- 
write and data pass-through capabilities. 

The synchronous design allows for precise cycle control with the use of an exter- 
nal single clock (K). The Addresses (AO - A16), Data Input (DO - D8), Data Output 
(QO - 08), Write-Enable (W), Chip-Enable (E), and Output-Enable (G), are regis- 
tered in on the rising edge of Clock (K). 

The MCM67O709 is available in a 9 x 10 grid, 86 bump surface mount OMPAC. 

Single 5 V ± 10% Power Supply 

Fast Cycle Times: 10/12 ns Max 

Single Clock Operation 

TTL Input and Output Levels (3.3 V I/O Compatible) 

Address, Data Input, E, W, G, Registers on Chip 

100 MHz Maximum Clock Cycle Time 

Self Timed Write 

Separate Data Input and Output Pins 

Transparent-Write or Data Pass-Through 

High Output Drive Capability: 50 pF/Output at Rated Access Time 

Boundary Scan Implementation 



MCM67Q709 




9x10 GRID 

86 BUMP OMPAC 

CASE 896A-01 



PIN NAMES 

AO - A16 Address Input 

E^ Chip Enable 

W Write Enable 

G Output Enable 

DO - D8 Data Inputs 

CO - 08 Data Outputs 

K Clock input 

TCK Test Clock Input 

TMS Test Mode Select 

TDI Test Data Input 

TDO Test Data Output 

Vcc + 5 V Power Supply 

Vss Ground 

NC No Connection 



This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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■ 



A0-A16 



D0-D8 



^ 



SH 
BSR 



SH 
BSR 



W — • 



SH 
BSR 



x: 



SH 
BSR 



-C 



SH 
BSR 






TDI 



TMS 



TCK 



BLOCK DIAGRAM 



REG 



DECODERS 



MEMORY 

ARRAY 

128KX9ARRAY 



REG 



T-, 



REG 



T-, 



REG 



>^ 



SENSE AMPS 

AND WRITE 

DRIVERS 



LM 



LS 



Tl 

TCK TCK 



NOTES: 

1 . Bypass Is with TSENOT (T§E) and TCK. 

2. Boundary Scan only samples inputs. 

3. SH BSR = Shadow Bypass Scan Register. 
'Four added test pins. 



MUX 
2:1 



WRITE PULSE 
GENERATOR 



REG 



BYPASS 



M M 



_^ OUTPUT 
REGISTER 



SH 
BSR 



'Q0-Q8 



TMS 



AL 



T 

TCK 
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MOTOROLA FAST SRAM DATA 



VIEW OF PACKAGE BOTTOM 



o^o o^oOo^o o^o 



o 



o 



00 ) (Vss) ( Q2 ) ( Q4 ) (Vcc) ( D6 ) f Vss ) { D8 



n 



o0 0©00O©©O©o 



o 



o 



o 



O0 00 00 00 000O 
00 ©o 



o 



o 



o©0©O©©©©®©o 



o 



o 



00 ©00000©© ©o 



o 



o 



O0 ©000000© 0O 



o 



o 



O© ©©©©©©©© ©O 



(^ (vss) (J) (^ (^ ^s) (^ (a^ 

OoOqO OqOoOoOqO 



o 



o 
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TRUTH TABLE 



E 
(tn) 


W 
(tn) 


G 
(tn + 1) 


Mode 


D0-D3 


Q0-Q3 
(tn + 1) 


vcc 

Current 


L 


L 


L 


Write and Pass Thru 


Valid 


D0-D3(tn) 


'cc 


H 


Write 


Valid 


High-Z 


'cc 


H 


L 


L 


Pass Thru 


Valid 


D0-D3(tn) 


Ice 


H 


NOP 


Don't Care 


High-Z 


Ice 


X 


H 


L 


Read 


Don't Care 


Qout (tn) 


Ice 


H 


Read 


Don't Care 


HIgh-Z 


Ice 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vgs 'or Any Pin 
Except Vcc 


Vin.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current 


lout 


±30 


mA 


Power Dissipation 


pd 


1.2 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


ta 


to + 70 


"C 


Storage Temperature — Plastic 


Tstg 


-55 to + 125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE l\/1AXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This Is a synchronous device. All synchro- 
nous Inputs must meet specified setup and hold 
times with stable logic levels for ALL rising 
edges of clock (K) whie the device is selected. 

This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to these high-impedance 
circuits. 

This BiCMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute Is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 1 0%, Ta = + 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.5 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 


Input Leakage Current (All Inputs, Vjp = to Vcc) 


l|kg{l) 


— 


±1.0 


^A 


Output Leakage Current (E = V|h, Vout = to Vcc) 


l|kg(0) 


— 


±1.0 


HA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


3.3 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width <, 20 ns) for I ^ 20.0 mA. 
** V|H (max) = Vcc + 0.3 V dc; V|h (max) = Vcc + 2.0 V ac (pulse width < 20 ns) for I < 20.0 mA. 

DC CHARACTERISTICS AND SUPPLY CURRENTS 



Parameter 


Symbol 


MCM67Q709-10 


MCM67Q709-12 


Unit 


AC Active Supply Current (lout = mA) (Vcc = '"S", f = f^ax) 


ICCA 


210 


200 


mA 



CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Parameter 


Symbol 


Max 


Unit 


Address and Data Input Capacitance 


Cm 


6 


PF 


Control Pin Input Capacitance 


Cin 


6 


PF 


Output Capacitance 


Cout 


8 


pF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 



Output Timing Reference Level 1 .5 V 

Output Load Figure 1 A Unless Othenwise Noted 



READ/WRITE CYCLE TIMING (See Notes 1. 2. and 3) 



Parameter 


Symbol 


MCM67Q709-10 


MCM67Q709-12 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


Min 


Max 


Cycle Time 


tKHKH 


tcYC 


10 


- 


12 


- 


ns 


1 


Clock Access Time 


tKHQV 


tCD 


- 


5 


- 


6 


ns 


2 


Clock Low Pulse Width 


tKLKH 


tCL 


4 


- 


4 


- 


ns 




Clock High Pulse Width 


•khkl 


tCH 


4 


- 


4 


- 


ns 




Clock High to Data Output Invalid 


tKHQX 


tDCI 


2 


- 


2 


- 


ns 




Clock High to Data Output High-Z 


tKHQZ 


tcz 


- 


5 


- 


6 


ns 




Setup Times: A 

W 

E 

G 

D0-D8 


tAVKH 
tWVKH 
tEVKH 
tQVKH 
tDVKH 


tAS 

tws 

tES 
tQS 

tos 


2 




2 




ns 


3 


Hold Times: A 

W 

E 

G 

D0-D8 


tKHAX 
tKHWX 
tKHEX 
tKHGX 
tKHDX 


tAH 
tWH 
tEH 
tQH 
tDH 


1 




1 




ns 


3 



NOTES: 

1 . All read and write cycles are referenced from K. 

2. Valid data from Clock High will be the data stored at the address or the last valid read cycle. 

3. This Is a synchronous device. All synchronous inputs must meet the specified setup and hold times with stable logic levels for ALL rising 
edges of clock (K) while the device is selected. 

AC SPEC LOADS 



OUTPUT (T 



Rl = 5on 



_L Zo= 50fl 



OUTPUT - 



255 n 



Vl=1.5V 



+ 5V 



480 a 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A 



Figure 1 B 
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o 

-4 

O 



•khax- 



•avkh- 



-'khkh- 



READ CYCLE TIMING 



■<KLKH- 



/ V_;^ ^^ -/ V,^'^ ^i V 



-'khkl- 



iKi^y^m(^^^i)^m(^^!D^m(^^!i)^m(^ED^ 



w 



'KHEX- 



'evkh- 



a 



x^ 



'khqx- 



'KHWX— » 



'WVKH- 






XXXXXX 



^raEX7 



'khgx- 

*GVKH- 



XXXXX)^ 



o 
o 

r- 
> 

w 

H 
CO 
33 
> 



Q(n-2) 



X 



'khqv-K 



Q(n-1) 



X 



'KHQZ- 



Q(n) 



yXEXX7 

mm - 



wxm 



'khqx- 




/xxxw 



> 



< 



'khqz- 



Q(n+2) 



— » 

3— 



WRITE AND DATA PASS-THROUGH CYCLE TIMING 



TRANSPARENT-WRITE TRANSPARENT-WRITE 



TRANSPARENT-WRITE 
OUTPUTS HIGH-Z 



tKHAX- 



'AVKH- 



■ 'KHKH- 



■'klkh- 



/ \ / ^^ l' ^^^ \^_J \ 



PASS-THROUGH WITH 
NO WRITE 



-•khkl- 



'KHWX- 






'khex- 

'EVKH-f*— 



li 



X\ 



'khqx- 



'wvkh- 



X7XXXX 



myyx 



xxxxxx 



Q(n-2) 



'khqv- 



MX7YX 



AXXXXX 



tKHGX- 
tGVKH- 



xxxxx^ 



K 



Q(n-1) 



tKHQZ ■ 



XYTOX 



iSXX^ 



Mxm 



'khdx- 



'dvkh- 



o 

00 O 



X 



D(n) 



) 



>KHQX- 



xmxx 



Yxxxxy 



'khqz- 



.^xxs 



^sxs 



^xxx 



( 



D(n + 2) 



) 



^^w^^]^^^s;^^^^^^;i)^m(^^!i^^^:^^!i:^ 



BOUNDARY SCAN CYCLE TIMING 



1 



Parameter 




MCM67Q709-10 


MCM67Q709-12 


Unit 


Notes 


Symbol 


Min 


Max 


Min 


Max 


Cycle Time 


tCHCH2 


100 


- 


100 


- 


ns 




Clock High Pulse Width 


tCHCL2 


40 


- 


40 


- 


ns 




Clock Low Pulse Width 


tCLCH2 


40 


- 


40 


- 


ns 




Scan Mode Setup 


tss 


10 


- 


10 


- 


ns 


1 


Bypass Mode Setup 


tBS 


10 


- 


10 


- 


ns 


2 


Scan Mode Recovery Time 


tSR 


100 


- 


100 


- 


ns 


3 


TCKLowtoTMSHigh 


tCLMH 


10 


- 


10 


- 


ns 


4 


TMS High to TCK High 


tMHCH 


10 


- 


10 


- 


ns 


5 


TCK High to TMS Low 


tCHML 


10 


- 


10 


- 


ns 


6 


TDI Valid to TCK High 


tlVCH 


10 


- 


10 


- 


ns 




TCK High to TDI Don't Care 


tCHIX 


10 


- 


10 


- 


ns 




TCK Low to TOO Valid 


tCLOV 


- 


20 


- 


20 


ns 





NOTES: 

1 . The minimum delay required between ending normal operation and beginning scan operations. 

2. The minimum delay required between ending Shift Mode and beginning Bypass Mode. 

3. The minimum delay required before restarting normal RAM operation. 

4. The minimum delay required before executing a Parallel Load operation. 

5. The minimum delay required between a Parallel Load operation and a Shift. 

6. Minimum Shift command hold time. 



BOUNDARY SCAN 

OVERVIEW 

Boundary scan is a simple, non-intrusive scheme that al- 
lows verification of electrical continuity for each of a clocked 
RAM's logically active inputs and l/Os without adversely af- 
fecting RAM performance. Boundary scan allows the user to 
monitor the logic levels applied to each signal input on the 
RAM, and to shift them out in a serial bit stream. 

OPERATION 

Boundary scan requires foursignal pins for implementation: 
Test Data In (TDI), Test Data Out (TDO), Test Clock (TCK, ac- 
tive high), and TMS (Test Mode Select, active high). 



Boundary scan provides three modes of operation: (1) nor- 
mal RAM operation, (2) scan, and (3) bypass. For normal RAM 
operation TCK and TMS must be held low. The RAM will al- 
ways return to normal operation immediately after the RAM re- 
ceives a rising edge of the RAM input clock (K or CK) with TCK 
and TMS held low. To enter scan mode, TMS is driven high, 
parallel loading all the scan registers, and TCK is activated. 
Each rising edge of TCK captures the data presented to the 
TDI pin. Each falling edge of TCK pushes new data onto the 
TDO pin. To enter bypass mode simply exercise TCK with 
TMS held low. In this mode TDI is sampled on the rising edge 
of TCK. The level found on TDI is then driven out on TDO on 
the next falling edge of TCK. 
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MOTOROLA FAST SRAM DATA 



BOUNDARY SCAN TIMING DIAGRAM 



SHIFT SHIFT SHIFT SHIFT SHIFT SHIFT SHIR SHIFT NORMAL 

1 2 3 32 33 34 35 n BYPASS OPERATION 



TCK 




TMS 



TDO 



MXESXS>CZirDG^X^XiDGD<Z^l)GDGD< 



B1 and B2 = Bypass Serial Data from outside source 
S1 - Sn + 1 = Serial Scan Data from outside source 
S1 - Sn = RAMs Input Register contents 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 67Q709 ZP XX XX 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 
Speed (10 = 10 ns, 12 = 12 ns) 
Package (ZP = 9 x 10 Grid OMPAC) 



Full Part Numbers — MCM67Q709ZP1 MCM67Q709ZP1 2 

MCM67Q709ZP10R2 MCM67Q709ZP12R2 



1 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

256K X 4 Bit Synchronous Static 

RAI\/1 with Latched Outputs 

The MCM67F804 is a 1 ,048,576 bit static random access memory organized as 
262,144 X 4 bits. This device is fabricated using Motorola's high-performance 
silicon-gate BiCMOS technology. It features separate TTL input and output buffers, 
which are fully I/O compatible at 3.3 V, and incorporates input registers and output 
latches on board with high speed SRAM. 

The synchronous design allows for precise cycle control with the use of an exter- 
nal single clock (K). The Addresses (AO - A17), Data Input (DO - D3), Data Output 
(GO - 03), Write-Enable (W), and Chip Enable (E), are registered in on the rising 
edge of Clock (K). 

The MCM67F804 is available in a 400 mil, 32-lead surface-mount SOJ package. 

• Single 5 V ± 1 0% Power Supply 

• Fast Cycle Times: 12/15 ns Max 

• Single Clock Operation 

• TTL Input and Output Levels (3.3 V I/O Compatible) 

• Address, Data Input, E, W Registers on Chip 

• Transparent Output Latches 



BLOCK DIAGRAM 



A0-A17-* REG 



DECODERS 



MEMORY 

ARRAY 

512 ROWS X 

2048 COLUMNS 



REG 



l> 



SENSE AMPS 

AND WRITE 

DRIVERS 



WRITE PULSE 
GENERATOR 



OUTPUT 
LATCH 



REG 



•DQ0-DQ3 



MCM67F804 



^ 



WJ PACKAGE 
400 MIL SOJ 
CASE 857A 



PIN ASSIGNMENT 


NC[ 


1» 32 


] A17 


A0[ 


2 31 


] A16 


A1[ 


3 30 


] A15 


A2[ 


4 29 


] A14 


A3[ 


5 28 


] A13 


E[ 


6 27 


]G 


DQO[ 


7 26 


] DQ3 


vcc[ 


8 25 


]vss 


vsst 


9 24 


]vcc 


DQ1[ 


10 23 


]DQ2 


W[ 


11 22 


]K 


A4[ 


12 21 


] A12 


A5[ 


13 20 


] All 


A6[ 


14 19 


] A10 


A7[ 


15 18 


] A9 


NC[ 


16 17 


] A8 









PIN NAMES 

AO - A17 Address Input 

1^ Chip Enable 

W Write Enable 

G Output Enable 

DQO - DQ3 Data Input/Output 

K Clock Input 

Vcc +5V Power Supply 

Vqs Ground 

NC No Connection 



This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 



MOTOROLA FAST SRAM DATA 
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TRUTH TABLE (X = 


Don't Care) 








E 


G 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 


X 


X 


Not Selected 


ISB1.ISB2 


High-Z 


- 


L 


H 


H 


Output Disabled 


'CCA 


High-Z 


- 


L 


L 


H 


Read 


'CCA 


Dout 


Read Cycle 


L 


X 


L 


Write 


'CCA 


High-Z 


Write Cycle 



ABSOLUTE MAXIMUM RATINGS (See Note) 



1 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


-0.5 to + 7.0 


V 


Voltage Relative to Vgs for Any Pin 
Except Vcc 


Vin.Vout 


-0.5 to Vcc + 0-5 


V 


Output Current 


•out 


±30 


mA 


Power Dissipation 


Pd 


1.2 


W 


Temperature Under Bias 


"f^bias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature — Plastic 


Tstg 


-55to + 125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid appli- 
cation of any voltage higher than maximum 
rated voltages to these high-Impedance cir- 
cuits. 

This BiCMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS (Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Othenwise Noted) 



Parameter 


Symbol 


Min 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.5 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0-3" 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 


Input Leakage Current (All Inputs, Vjp = to Vcc) 


'lkg(i) 


- 


±1.0 


HA 


Output Leakage Current (E = V|h, VquI = to Vcc) 


"ikg(O) 


- 


±1.0 


HA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


— 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


3.3 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width 5 20 ns) for I < 20.0 mA. 
**V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2.0 V ac (pulse width < 20 ns) for I s 20.0 mA. 



DC CHARACTERISTICS 



Parameter 


Symbol 


MCM67F804-12 


MCM67F804-15 


Unit 


AG Active Supply Current (lout = mA) (Vcc = "lax, f = fmax) 


ICCA 


180 


170 


mA 


AG Standby Current (E = V|h, Vcc = max, f = f^ax) 


>SB1 


40 


40 


mA 


CMOS Standby Current (Vcc = max, f = MHz, E s Vcc - 0.2 V, 
Vin ^ Vss + 0.2 V, or ^ Vcc " 0.2 V) 


ISB2 


20 


20 


mA 



CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Address and Data Input Capacitance 


Cm 


- 


6 


PF 


Control Pin Input Capacitance 


Cm 


— 


6 


PF 


Output Capacitance 


Cout 


- 


8 


pF 
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MOTOROLA FAST SRAM DATA 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

READ/WRITE CYCLE TIMING (See Notes 1 . 2, and 3) 



Output Timing Reference Level 1.5 V 

Output Load Figure 1 A Unless Otherwise Noted 



Parameter 


Symbol 


MCM67F804-12 


MCM67F804-15 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Cycle Time 


tKHKH 


tCYC 


12 


- 


15 


- 


ns 


1 


Clock Low Pulse Width 


tKLKH 


tCL 


5 


- 


6 


- 


ns 


2 


Clock High Pulse Width 


tKHKL 


tCH 


5 


- 


6 


- 


ns 




Clock High to Output Active 


tKHQXI 


tDC1 


5 


- 


5 


- 


ns 




Clock High to Output Hold 


tKH0X2 


tDC2 


7 


- 


7 


- 


ns 




Clock High to QHigh-Z 


<KHQZ 


tcz 


- 


6 


- 


8 


ns 




Clock Access Time 


<KHQV 


tcD 


- 


12 


- 


15 


ns 


4 


Setup Times: A 
W 

E 
D 


tAVKH 
tWVKH 
tEVKH 
tDVKH 


tAS 

tws 

tES 
tDS 


2 




2 




ns 


3 


Hold Times: A 
W 

E 
D 


tKHAX 
tKHWX 
tKHEX 
tKHDX 


tAH 
tWH 
tEH 
tDH 


1 




1 




ns 


3 


Clock Low Access Time 


tKLQV 




- 


7 


- 


9 


ns 


5 


Output Enable to Output Valid 


tQLQV 


tOE 


- 


5 


- 


6 


ns 




Clock Low to Output Active 


tKLQXI 







- 





- 


ns 




Clock Low to Output Hold 


tKLQX2 




2 


- 


2 


- 


ns 




Output Enable to Output Active 


tQLQX 


tLZ 





- 





- 


ns 




Clock Low to Q High-Z 


tKLQZ 







6 





8 


ns 




Output Disable to High-Z 


tQHQZ 


tHZ 





6 





8 


ns 





NOTES: 

1 . All read and write cycles are referenced from K. 

2. Valid data from Clock High will be the data stored at the address or the last valid read cycle. 

3. This is a synchronous device. All synchronous Inputs must meet the specified setup and hold times with stable logic levels for ALL rising 
edges of clock (K) while the device is selected. 

4. For Read Cycle 1 timing, clock high pulse width < (tKHQV ~ tKLQV)- 

5. For Read Cycle 2 timing, clock high pulse width > (tKHQV - tKLQV)- 



AC SPEC LOADS 



OUTPUT- 



Ri = 50n 

JL Zo= son J_ > 



OUTPUT- 



255 ii 



Vl=1.5V 



+ 5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A 



Figure 1 B 
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READ AND WRITE CYCLE 1 (See Note 2) 



•• 'KHKH 



/ 



■\. 



SYNC 
ADDRESS 



^)Gy^S)Gy^^^^)Gy^sKi]^^^^^)(D(M 



¥ 

^ 



SYNC-DATA IN 
DQ0-DQ3 



KHQX1- 



^^^ 



/MXX 



KHQX2- 



KHQV- 



SYNC-DATAOUT 
DQ0-DQ3 



"^ mtmmx 



'KHKL- 



'KLKH 



r^^^^A..^^^_A'^^^^^ 



'AVKH ■ 



'KHAX 



mmmm\ 



/ 



KLQV- 



mr^r-i (wc^m 



'GHQZ- 



'DVKH- 



'WVKH- 



ixmx 



'EVKH- 



'KHWX 



xmmmm. m 



KHEX 



mm. mm mm m 



\ 



t) 



'KHDX 



'GLQX- 



/ 



<i> 



■« •« 



m^^ 



'GLQV 



READ AND WRITE CYCLE 2 (See Note 3) 



'KHKH 



'KHKL- 



'AVKH- 



s ^(D(^S)(iy^^^M)Gy^mij^^^^x^)^ 



ADDRESS 



)f VJ kJ ^^ \J( w 



•• »■ 



"Y 



'KHAX 



y \ 



-w(y mm wmYrnxm 



A /mA mx)(mxm\ 



SYNC-DATA IN 
DQ0-DQ3 



SYNC-DATA OUT 
DQ0-DQ3 



'KLQV- 



'KLQX- 



/ 



KS2[Z3(XXZ^ 



KLQX2 



'DVKH- 



'WVKH- 



^W 



'EVKH- 



'KHWX 



mY)(mYYY)(\ m 



KHEX 



mm xmxy mm m 



\ 



< > < > 



S 



'KHDX 



'GHQZ 



'GLQX- 



'KLQZ-^ 

"'glqv 



/ 



<Z> 



Q4 



) 



O 



O) 



lO 00 
(O o 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 67F804 m J« 



Motorola Memory Prefix 
Part Number 



MCM 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 
Speed (12= 12 ns, 15 = 15 ns) 
Package (WJ = 400 mil SOJ) 



Full Part Numbers - 



MCM67F804WJ12 MCM67F804WJ15 
MCM67F804WJ12R2 MCM67F804WJ15R2 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

256K X 4 Bit Synchronous Static 

RAIVI with Registered Outputs 

The Motorola MCM67P804 is a 1 ,048,576 bit static random access memory 
organized as 262,144 x 4 bits. This device is fabricated using Motorola's high- 
performance silicon-gale BiCMOS technology. It features separate TTL input and 
output buffers, which are fully I/O compatible at 3.3 V, and incorporates input and 
output registers on board with high speed SRAM. 

The synchronous design allows for precise cycle control with the use of an exter- 
nal single clock (K). The addresses (AO - A17), Data Input (DO - D3), Data Output 
(QO - 03), Write Enable (W), and Chip Enable (E) are registered in on the rising 
edge of Clock (K). 

The MCM67P804 is available in a 400 mil, 32-lead surface-mount SOJ package. 

Single 5 V ± 10% Power Supply 

Fast Cycle Times: 10/12 ns Max 

Single Clock Operation 

TTL Input and Output Levels (3.3 V I/O Compatible) 

Address, Data Input, E, W, Registers on Chip 

100 MHz Maximum Clock Cycle Time 

Self Timed Write 

High Output Drive Capability: 85 pF/Output at Rated Access Time 

BLOCK DIAGRAM 



A0-A17-* REG 



DECODERS 



MEMORY 

ARRAY 

512 ROWS X 

2048 COLUMNS 



REG 



.-^ 



SENSE AMPS 

AND WRITE 

DRIVERS 



WRITE PULSE 
GENERATOR 



OUTPUT 
REGISTER 



REG 



H^ 



•DQ0-DQ3 



l\/ICM67P804 



^ 



WJ PACKAGE 
400 MIL SOJ 
CASE 857A 



PIN ASSIGNMENT 


NC[ 


1* 32 


] A17 


A0[ 


2 31 


] A16 


A1[ 


3 30 


] A15 


A2[ 


4 29 


] A14 


A3[ 


5 28 


]A13 


E[ 


6 27 


]G 


DQO[ 


7 26 


] DQ3 


vccf 


8 25 


]vss 


vss[ 


9 24 


]vcc 


DQ1[ 


10 23 


]DQ2 


wt 


11 22 


]K 


A4[ 


12 21 


] A12 


A5[ 


13 20 


] All 


A6[ 


14 19 


] A10 


A7[ 


15 18 


] A9 


NC[ 


16 17 


]AB 









PIN NAMES 

AO - A17 Address Input 

E_ Chip Enable 

W Write Enable 

S Output Enable 

DQO - DQ3 Data Input/Output 

K Clock Input 

Vcc +5V Power Supply 

Vss • Ground 

NC No Connection 



This document contains information on a new product under deveiopment. Motorola reserves the right to change or discontinue this product without notice. 
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TRUTH TABLE (X = Don't Care) 



E 
(tn-1) 


G 

(tn-1) 


W 
(tn-1) 


Mode 
(tn) 


Vcc Current 
(tn) 


Output 
(tn) 


Cycle 
(tn) 


H 


X 


X 


Not Selected 


ISB1.ISB2 


High-Z 


- 


L 


H 


H 


Output Disabled 


ICCA 


High-Z 


— 


L 


L 


H 


Read 


ICCA 


Dout 


Read Cycle 


L 


X 


L 


Write 


'CCA 


High-Z 


Write Cycle 



ABSOLUTE MAXIMUM RATINGS (See Note) 

This device contains circuitry to protect the 
Inputs against damage due to high static volt- 
ages or electric fields; however, it Is advised 
that normal precautions be taken to avoid appli- 
cation of any voltage higher than maximum 
rated voltages to these high-impedance cir- 
cuits. 

This BiCMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute is maintained. 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS (Vqc = 5.0 V ± 10%, Ta = to + 70°C, Unless Othenwise Noted) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss for Any Pin 
Except Vcc 


Vin.Vout 


- 0.5 to Vcc + 0-5 


V 


Output Current 


lout 


±30 


mA 


Power Dissipation 


Pd 


1.2 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to + 70 


"C 


Storage Temperature — Plastic 


Tstg 


-55 to +125 


°C 



Parameter 


Symbol 


MIn 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.5 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


l|kg{l) 


- 


+ 1.0 


^A 


Output Leakage Current (E = V|h, VquI = to Vcc) 


l|kg(0) 


- 


±1.0 


^A 


Output Low Voltage (Iql = + 8-0 mA) 


Vol 


- 


0.4 


V 


Output High Voltage (Iqh = - 4-0 mA) 


VOH 


2.4 


3.3 


V 



• V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width < 20 ns) for I < 20.0 mA. 
** V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2-0 V ac (pulse width < 20 ns) for I < 20.0 mA. 

DC CHARACTERISTICS 



Parameter 


Symbol 


MCM67P804-10 


MCM67P804-12 


Unit 


AC Active Supply Current (lout = mA) (Vcc = max, f = fmax) 


'CCA 


180 


170 


mA 


AC Standby Current (E = V|h, Vcc = "fiax. * = ^max) 


'SBI 


40 


40 


mA 


CMOS Standby Current (Vcc = '"a'<. * = ^Hz. E ^ Vcc " 0-2 V, 
Vin ^ Vss + 0-2 V, or > Vcc " 0.2 V) 


'SB2 


20 


20 


mA 



CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Address and Data Input Capacitance 


Cm 


- 


6 


PF 


Control Pin Input Capacitance 


Cm 


- 


6 


PF 


Output Capacitance 


Cout 


- 


8 


pF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

READ/WRITE CYCLE TIMING (See Notes 1,2, and 3) 



Output Timing Reference Level 1 .5 V 

Output Load Figure 1A Unless Otherwise Noted 



Parameter 


Symbol 


MCM67P804-10 


MCM67P804-12 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


Min 


lUlax 


Cycle Time 


tKHKH 


tCYC 


10 


- 


12 


- 


ns 


1 


Clock Low Pulse Width 


tKLKH 


tCL 


4 


- 


5 


- 


ns 


2 


Clock High Pulse Width 


tKHKL 


tCH 


4 


- 


5 


- 


ns 




Clock Higfi to Output Active 


tKHQXI 


tDCI 


2 


- 


2 


- 


ns 




Clock High to Output Change 


tKHQX2 


tDC2 


2 


- 


2 


- 


ns 




Clock High to Q High-Z 


tKHQZ 


tcz 


- 


5 


- 


6 


ns 




Clock Access Time 


tKHQV 


tCD 


- 


6 


- 


7 


ns 




Setup Times: A 
W 

E 
D 


tAVKH 
tWVKH 
tEVKH 
tDVKH 


tAS 

tws 

tES 
tDS 


2 




2 




ns 


3 


Hold Times: A 
W 
E 
D 


tKHAX 
tKHWX 
tKHEX 

♦khdx 


tAH 
tWH 
tEH 
tDH 


1 




1 




ns 


3 


Output Enable to Output Valid 


tQLQV 


tOE 


- 


5 


- 


6 


ns 




Output Enable to Output Active 


tQLQX 


tLZ 


2 


— 


2 


— 


ns 




Output Disable to High-Z 


tQHQZ 


tHZ 


- 


5 


- 


6 


ns 





NOTES: 

1 . All read and write cycles are referenced from K. 

2. Valid data from Clock High will be the data stored at the address or the last valid read cycle. 

3. This is a synchronous device. All synchronous inputs must meet the specified setup and hold times with stable logic levels for ALL rising 
edges of clock (K) while the device Is selected. 



AC SPEC LOADS 



+ 5V 



OUTPUT- 



_L Zo=50fl JL > 



Rl = son 



OUTPUT - 



255 Q 



Vl = 1.5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A 



Figure IB 



MOTOROLA FAST SRAM DATA 



MCM67P804 
4-299 



READ AND WRITE CYCLES 



'KHKH- 



'^"'^" 'KHKL""" *■" »'-'KLKH 



'AVKH' 



SYNC 
ADDRESS 



ut 



KHAX 



'wVKH-t* 



(x xm 



SYNC-DATA IN 
DQ0-DQ3 



SYNC-DATA OUT 
DQ0-DQ7 



'khqv- 

KHQXI^ 



XXXXXXXXA 



/ 



'GHQZ- 



DVKH- 



'EVKH- 



'KHWX 



^xxxxxxxxxxxxxA mx 



mk my 



KHEX 



Y 



& 



'KHDX 



m< <" XX) ) 



'GLQV 



'GLQX- 



>• » 



^ 



xxxxxxxxx. xx^ 



/ 



<i> 



'kHQX2-*-| 



- ^XX " x^ 



'KHQZ 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



67P804 WJ XX 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 
Speed (10 = 10 ns, 12 = 12 ns) 
Package (WJ = 400 mil SOJ) 



Full Part Numbers — MCM67P804WJ10 MCM67P804WJ12 

MCM67P804WJ10R2 MCM67P804WJ12R2 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Product Preview 

256K X 4 Bit Separate I/O 

Synchronous Fast Static RAM 

The Motorola MCM67Q804 is a 1,048,576 bit static random access memory, 
organized as 262,144 x 4 bits. This device is fabricated using Motorola's high- 
performance silicon-gate BiCMOS technology. It features separate TTL input and 
output buffers, which are fully I/O compatible at 3.3 V, and incorporates input and 
output registers on board with high speed SRAM. It also features transparent-write 
and data pass-through capabilities. 

The synchronous design allows for precise cycle control with the use of an exter- 
nal single clock (K). The Addresses (AO - A17), Data Input (DO - D3), Data Output 
(QO - 03), Write-Enable (W), Chip-Enable (E), and Output-Enable (G), are regis- 
tered in on the rising edge of Clock (K). 

The MCM67O804 is available in a 400 mil, 36-lead surface-mount SOJ package. 

Single 5 V ± 10% Power Supply 

Fast Cycle Times: 10/12 ns Max 

Single Clock Operation 

TTL Input and Output Levels (3.3 V I/O Compatible) 

Address, Data Input, E, W, G, Registers on Chip 

100 MHz Maximum Clock Cycle Time 

Self Timed Write 

Separate Data Input and Output Pins 

Transparent-Write or Data Pass-Through 

High Output Drive Capability: 50 pF/Output at Rated Access Time 

BLOCK DIAGRAM 



AO-Aiy-*- REG 



L^ 



DECODERS 



MEMORY 

ARRAY 

512 ROWS X 

2048 COLUMNS 



D0-D3-* REG 



REG 



REG 



H>^ 



SENSE AMPS 

AND WRITE 

DRIVERS 



MUX 
2:1 



WRITE PULSE 
GENERATOR 



REG 



OUTPUT 
REGISTER 



-t>- 



Q0-Q3 



MCM67Q804 




WJ PACKAGE 

400 MIL SOJ 

CASE 893 



PIN ASSIGNMENT 




PIN NAMES 

AO - A17 Address Input 

E Chip Enable 

W Write Enable 

G Output Enable 

DO - D3 Data Inputs 

QO - Q3 Data Outputs 

K Clock Input 

Vcc +5V Power Supply 

Vss Ground 

NO No Connection 



This document contains Information on a new product under development. Motorola reserves the right to change or discontinue this product without notice. 
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MOTOROLA FAST SRAM DATA 



TRUTH TABLE 



E 
(tn) 


W 
(tn) 


G 

(tn + 1) 


Mode 


D0-D3 


Q0-Q3 
(tn + 1) 


Vcc 

Current 


L 


L 


L 


Write and Pass Thru 


Valid 


D0-D3(tn) 


'CC 


H 


Write 


Valid 


High-Z 


'CC 


H 


L 


L 


Pass Thru 


Valid 


D0-D3(tn) 


icc 


H 


NOP 


Don't Care 


High-Z 


'CC 


X 


H 


L 


Read 


Don't Care 


Qout (tn) 


Ice 


H 


Read 


Don't Care 


High-Z 


'CC 



ABSOLUTE MAXIMUM RATINGS (See Note) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss for Any Pin 
Except Vcc 


Vin.Vout 


- 0.5 to Vcc + 0-5 


V 


Output Current 


'out 


±30 


mA 


Power Dissipation 


pd 


1.2 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to + 70 


"C 


Storage Temperature — Plastic 


Tstg 


-55 to + 125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE IVIAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This is a synchronous device. All synchro- 
nous Inputs must meet specified setup and hold 
times with stable logic levels for ALL rising 
edges of clock (K) whie the device Is selected. 

This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to these high-impedance 
circuits. 

This BiCMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear feet 
per minute Is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS (Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Othenwise Noted) 



Parameter 


Symbol 


MIn 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.5 


V 


Input High Voltage 


V|H 


2.2 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


0.8 


V 


Input Leakage Current (All Inputs, Vjp = to Vcc) 


'lkg(l) 


- 


±1.0 


HA 


Output Leakage Current (E = V|h, Vout = to Vcc) 


'lkg(O) 


- 


±1.0 


HA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


— 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


3.3 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width < 20 ns) for I < 20.0 mA. 
** V|H (max) = Vcc + 0-3 V dc; Vm (max) = Vcc + 2.0 V ac (pulse width < 20 ns) for 1 5 20.0 mA. 



DC CHARACTERISTICS 












Parameter 


Symbol 


MCM67Q804-10 


MCM67Q804-12 


Unit 


AC Active Supply Current (lout = mA) (Vcc = max. 


-'max) 


'CCA 


180 


170 


mA 



CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Address and Data Input Capacitance 


Qn 


— 


6 


PF 


Control Pin Input Capacitance 


Cm 


— 


6 


PF 


Output Capacitance 


Cout 


— 


8 


pF 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + yO'C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

WRITE CYCLE TIMING (See Notes 1 . 2, and 3) 



Output Timing Reference Level 1 .5 V 

Output Load Figure 1 A Unless Otherwise Noted 



Parameter 


Symbol 


MCM67Q804-10 


MCM67Q804-12 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


MIn 


Max 


Cycle Time 


tKHKH 


tCYC 


10 


- 


12 


- 


ns 


1 


Clock Access Time 


tKHQV 


tCD 


- 


5 


- 


6 


ns 


2 


Clocl< Low Pulse Width 


tKLKH 


tCL 


4 


- 


4 


- 


ns 




Clock High Pulse Width 


'KHKL 


tCH 


4 


- 


4 


- 


ns 




Clock High to Data Output Invalid 


'KHQX 


tDC1 


2 


- 


2 


- 


ns 




Clock High to Data Output HIgh-Z 


tKHQZ 


tcz 


- 


5 


- 


6 


ns 




Setup Times: A 

W 

E 

G 

D0-D3 


tAVKH 
tWVKH 
tEVKH 
tGVKH 
tDVKH 


tAS 

tws 

tES 
tGS 
tDS 


2 




2 




ns 


3 


Hold Times: A 

W 

E 

D0-D3 


tKHAX 
tKHWX 
tKHEX 
tKHGX 
tKHDX 


tAH 
tWH 
tEH 
tGH 
tDH 


1 




1 




ns 


3 



NOTES: 

1. All read and write cycles are referenced from K. 

2. Valid data from Clock High will be the data stored at the address or the last valid read cycle. 

3. This is a synchronous device. All synchronous inputs must meet the specified setup and hold times with stable logic levels for ALL rising 
edges of clock (K) while the device is selected. 

AC SPEC LOADS 

+ 5V 



OUTPUT (T 



-L Zo= 50 



m 



Rl = 50 n 



OUTPUT- 



255 n 



Vl = 1.5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A 



Figure 1B 
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MOTOROLA FAST SRAM DATA 



READ CYCLE TIMING 



•khax- 



'avkh- 



-•khkh- 



■'klkh- 



/ ^^^ \_^^ V_^^ ^^J V 



-'khkl- 



^a XXXXX )(^^^^^^^) (^(X)^^ 



w 



'khwx- 



'WVKH- 









yxxxxy 






'KHEX- 



>EVKH- 



Xi 




<KHGX- 
'GVKH- 



X)^ 



xxxxxx 



xxxxx^r 



wxm 



m^mr 



^XEXE 



'KHQX- 



Q{n-2) 



'khqv- 



K 



Q{n-1) 



'khqz- 



K 



Q(n) 



) 



<KHQX-K 



'KHQZ- 



IC 



Q{n + 2) 



} 



WRITE AND DATA PASS-THROUGH CYCLE TIMING 



TRANSPARENT-WRITE TRANSPARENT-WRITE 



>KHAX- 



'avkh- 



•'khkh- 



■<KLKH- 



TRANSPARENT-WRITE 

AND OUTPUTS HIGH-Z WRITE WITH NO PASS THROUGH 



■'khkl- 



/ V_^^ \^^'- V_7^ V_i^ \ 



'khwx- 






XX 



•WVKH- 



x^mx 



Mxyyx 



XTOXX 



XEXS 



'khex- 

'EVKH-j**— 



mwK 



Axmx 



/WW 



Ik 



xxxxxx 



<khgx- 

'GVKH- 



/XXXX)f 



Mxm 



yxxxxy 
Amy 






'KHQX- 



Q(n-2) 



'khqv- 



'khdx- 



'dvkh- 



X 



Q(n-1) 



•khqz ■ 



X 



D(n) 



) 



•khqx-K 



'KHOZ- 



( 



D(n + 2) 



) 



^MjKj^^(^^!^)^M)QEE)^m(^^:D^m(^^:D^ 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



67Q804 m XX 



1 



Shipping Method (R2 = Tape and Reel, Blank = Rails) 
Speed (10=10 ns, 12 = 12 ns) 
Package (WJ = 400 mil SOJ) 



Full Part Numbers — MCM67Q804WJ10 MCM67Q804WJ12 

MCM67Q804WJ10R2 MCM67Q804WJ12R2 
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CHAPTER 4 MOTOROLA FAST SRAM DATA 

4-308 



Fast Static RAM Modules Q 

Standard Modules 

MCM3264A 5-29 

MCM32128 5-15 

MCM32257 5-22 

Processor Specific Cache Modules 

MCM32A32 supports 486 5-3 

MCM32A64 supports 486 5-3 

MCM32AB32 supports 486 5-12 

MCM32AB64 supports 486 5-12 

MCM32AB128 supports 486 5-12 

MCM4464 supports R4000 5-36 

MCM44256 supports R4000 5-44 

MCM72BA32 supports Penium™ 5-52 

MCM72BA64 supports Pentium™ 5-52 



MOTOROLA FAST SRAM DATA CHAPTER 5 

5-1 



1 



CHAPTER 5 MOTOROLA FAST SRAM DATA 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



128KB and 256KB 
Secondary Cache 
Fast Static RAM Modules 

With Tag for 486 Processor Based Systems 



The MCM32A32 and MCM32A64 are two products in Motorola's asynchronous sec- 
ondary cache module family for the 486 processor. The modules are configured with 
32-bit data, 8-bit tag, and an altered bit for cache writeback. The family supports all 
cache sizes of the 486 processor. They are offered in 33 and 50 MHz versions: 

The 32A32 is a 128KB single bank cache of 32K x 32. The tag is an 8K x 8, and the 

altered bit is 8K x 1 . 

The 32A64 is a 256KB double bank cache of 64K x 32. The tag is 16K x 8 and the 

altered bit is 16Kx 1. 

The cache family is designed to interface with popular 486 chipsets with on-board 

cache controllers. 
Cache upgrades are seamless, eliminating the need for motherboard jumpers. 
PDO, 1, 2 are reserved for density identification: 

MCM32A32: PDO = gnd, PD1 = gnd, PD2 = open 
MCM32A64: PDO = open, PD1 = open, PD2 = gnd 

64 Position Dual Readout SIMM for Circuit Density 

Single 5 V ± 10% Power Supply 

All Inputs and Outputs are TTL Compatible 

Three State Outputs 

Fast Access Times/Cycle Times: 15 ns/50 MHz, 20 ns/33 MHz 

Cache Byte Write, Byte Chip Enable, Bank Output Enable 

Tag Write Enable, Altered Write Enable, Tag/Altered Chip Enable 

Decoupling Capacitors Are Used For Each Fast Static RAM 

High Quality Multi-Layer FR4 PWB With Separate Power and Ground Plane 



MCM32A32 
MCM32A64 



E 



MOTOROLA FAST SRAM DATA MCM32A32-MCM32A64 

5-3 



PIN ASSIGNMENT 

64 POSITION DUAL READOUT 

128 PIN SIMM 

TOP VIEW 



i 



PIN NAMES 

CA2 - CA19 Cache Address Inputs 

WA0-WA3:WB0-WB3 Byte Write Enable 

EAO -_EA3; EBO - EB3 Cache Chip Enable 

GA - GB Bank Output Enable 

DQO - DQ31 Cache Data Input/Output 

TA4 - TA19 Tag Address Inputs 

W7 Tag Write Enable 

WA Altered Write Enable 

ET Tag/Altered Chip Enable 

TDQO - TDQ7 Tag Data Input/Output 

ALT Altered Input/Output 

PDO - PD2 Presence Detect 

Vcc +5 V Power Supply 

Vss Ground 

NC No Connection 



PDO 


1 


65 


PD1 


PD2 


2 


66 


Vss 


DQO 


3 


67 


DQ1 


DQ2 


4 


68 


DQ3 


DQ4 


5 


69 


Vcc 


DQ6 


6 


70 


DQ5 


DQ8 


7 


71 


DQ7 


Vss 


8 


72 


DQ9 


DQ10 


9 


73 


DQ11 


DQ12 


10 


74 


DQ13 


DQ14 


11 


75 


DQ15 


DQ16 


12 


76 


DQ17 


DQ1B 


13 


77 


DQ19 


DQ20 


14 


78 


DQ21 


Vss 


15 


79 


Vss 


DQ22 


16 


80 


DQ23 


DQ24 


17 


81 


DQ25 


Vcc 


18 


82 


Vcc 


DQ26 


19 


83 


DQ27 


DQ28 


20 


84 


DQ29 


DQ30 


21 


85 


DQ31 


NC 


22 


86 


NC 


NC 


23 


87 


NC 


Vss 


24 


88 


Vss 


EAO 


25 


89 


EBO 


EA1 


26 


90 


EB1 


EA2 


27 


91 


Vcc 


EA3 


28 


92 


EB2 


Vss 


29 


93 


EB3 


GA 


30 


94 


GB 


WAO 


31 


95 


WBO 


wST 


32 


96 


wbT 


WA2 


33 


97 


WB2 


VW3 


34 


98 


WB3 


WT 


35 


99 


m 


ET 


36 


100 


Vcc 


NC 


37 


101 


NC 


NC 


38 


102 


NC 


CA3A 


39 


103 


CA3BA2 


CA2 


40 


104 


CA3B 


Vss 


41 


105 


Vss 


CA4 


42 


106 


CAS 


CA6 


43 


107 


CA7 


CAS 


44 


108 


CA9 


CA10 


45 


109 


CA11 


CA12 


46 


110 


CA13 


CA14 


47 


111 


CA15 


CA16 


48 


112 


CA17 


CA18 


49 


113 


CA19 


Vss 


50 


114 


Vss 


TA4 


51 


115 


TA5 


TA6 


52 


116 


TA7 


TA8 


53 


117 


TA9 


TA10 


54 


118 


TA11 


TA12 


55 


119 


TA13 


TA14 


56 


120 


TA15 


TA16 


57 


121 


TA17 


TA18 


58 


122 


TA19 


Vss 


59 


123 


Vss 


TDQO 


60 


124 


TDQ1 


TDQ2 


61 


125 


TDQ3 


TDQ4 


62 


126 


TDQ5 


TDQ6 


63 


127 


TDQ7 


ALT 


64 


128 


Vcc 
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MOTOROLA FAST SRAM DATA 



128KB BLOCK DIAGRAM 



EAO 

WAO 



EA1 

WAT 



EA2 

WA2 



EA3 
WA3 



6A 

CA3A 

CA3BA2 

CA2 

C4-C16 

DQ0-DQ7 

DQ8-DQ15 

DQ16-DQ23 

DQ24-DQ31 

TA4-TA16 

TDQ0-TDQ7 

Wf 



ALTERED • 

WA- 





32Kx8 

A2-A14 
DQ0-DQ7 

AO 
E A1 
W G 














t 












1 


































32Kx8 

A2-A14 
DQ0-DQ7 

AO 
I A1 
W G 








* 




















1 


1 












































32Kx8 

A2-A14 
DQ0-DQ7 

AO 
E A1 
W G 








* 




















1 


1 














































32Kx8 

A2-A14 
DQ0-DQ7 

AO 
E A1 
W G 








* 


















1 





































































i 



A0-A12 
DQ0-DQ7 



_r 



A0-A12 

DQO 

W 

E 
G 
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256KB BLOCK DIAGRAM 



EAO 
WAO 



32KX8 

A0,A2-A14 
DQ0-DQ7 



EA1 
WAT 







A0,A2-A14 






DQ0-DQ7 


EA2 


E 


A1 


WA2 


W 


G 







A0,A2-A14 






DQ0-DQ7 


EA3 


E 


A1 


WA3 


w 


G 



32KX8 

A0,A2-A14 
DQ0-DQ7 





CA3A 




GA 


a 


-C17 


DQO 


-DQ7 


D08- 


DQ15 


DQ16- 


DQ23 


DQ24- 


DQ31 


TA4 


■ TA19 


TDQO- 


TDQ7 




Wf 


ALTERED 




WA 



ET 



32KX8 

A1-A14 
DCI0-DQ7 



EBO 
WBO 



32KX8 

A1-A14 
DQ0-DQ7 



EB1 
WBT 



32KX8 

A1-A14 
DQ0-DQ7 



EB2 
WB2 



32KX8 

A1-A14 
DQ0-DQ7 



EB3 
WM 

GB 
■ CA3B2 
_ CA3B 



A0-A12 
DQ0-DQ7 



_r 



A0-A12 

DCX) 

W 

E 
G 
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MOTOROLA FAST SRAM DATA 



TRUTH TABLE (X = Don't Care) 



E 


G 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 


X 


X 


Not Selected 


ISB1.ISB2 


High-Z 


- 


L 


H 


H 


Output Disabled 


'CCA 


High-Z 


- 


L 


L 


H 


Read 


'CCA 


Dout 


Read Cycle 


L 


X 


L 


Write 


'CCA 


High-Z 


Write Cycle 



NOTE: E = Exx, ET; W = Wxx, WT, WA; G = GA, GB 



ABSOLUTE MAXIMUM RATINGS 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss For Any Pin 
Except Vcc 


Vin.Vout 


-0.5 to Vcc +0.5 


V 


Output Current 


lout 


±20 


mA 


Power Dissipation 


Pd 


11.0 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


ta 


to + 70 


"C 


Storage Temperature — Plastic 


Tstg 


-55 to +125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for ex- 
tended periods of time could affect device reliability. 



This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high-impedance cir- 
cuit. 

This CMOS memory circuit has been de- 
signed to meet the dc and ac specifications 
shown in the tables, after thennal equilibrium 
has been established. The circuit is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear 
feet per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5-0 V ±1 0%, Ta = to 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


MIn 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


— 


Vcc + 0.3" 


V 


Input Low Voltage 


V|L 


-0.5* 


— 


0.8 


V 



* V|L (min) = - 0.5 V dc; V|l (min) = - 2.0 V ac (pulse width ^ 20 ns) 
** V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 20 V ac (pulse width s 20 ns) 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'ikg(i) 


- 


±10 


HA 


Output Leakage Current (E = V|h or G = V|h, Vqui = to Vcc) 


'ikg(O) 


- 


±10 


HA 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


V 


Output Low Voltage (loL = 8.0 mA) 


Vol 


- 


0.4 


V 



POWER SUPPLY CURRENTS 



Parameter 


Symbol 


32A32 
33 MHz 


32A32 
50 MHz 


32A64 
33 MHz 


32A64 
50 MHz 


Unit 


AC Active Supply Current (lout = mA, Vcc = Max, f = f^ax) 


ICCA 


840 


920 


1530 


1680 


mA 


AC Standby Current (E = V|h, Vcc = l^^x, f = f^ax) 


ISBI 


250 


280 


465 


520 


mA 


CMOS Standby Current (Vcc = Max, f = MHz, E > Vcc " 0-2 V 
Vin S Vss + 0.2 V, or > Vcc " 0.2 V) 


ISB2 


110 


110 


190 


190 


mA 
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CAPACITANCE (f = 1 MHz. dV = 3 V. Ta = 25°C, Periodically sampled rather than 1 00% tested) 



Characteristic 


Symbol 


Max 


Unit 


Cache Address Input Capacitance 


Cin 


48 


PF 


Control Pin Input Capacitance (E, W) 


Cin 


8 


PF 


I/O Capacitance 


C|/0 


8 


pF 


Tag Address Input Capacitance 


Cin 


18 


pF 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 5 ns 



Output Timing Measurement Reference Level 1 .5 V 

Output Load Figure 1A Unless Otherwise Noted 



READ CYCLE (See Notes 1 and 2) 



I 



Parameter 


Symbol 


33 MHz 


50 MHz 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


»RC 


15 


- 


20 


- 


ns 


3 


Address Access Time 


tAVOV 


tAA 


- 


15 


- 


20 


ns 




Tag Access Time 


tAVTV 




- 


12 


- 


15 


ns 




Enable Access Time 


tELQV 


tACS 


— 


15 


— 


20 


ns 


4 


Output Enable Access Time 


tQLQV 


tOE 


- 


8 


- 


10 


ns 




Output Hold from Address Change 


tAXQX 


tOH 


4 


- 


4 


- 


ns 


5,6,7 


Enable Low to Output Active 


tELQX 


tCLZ 


4 


- 


4 


- 


ns 


5,6,7 


Enable High to Output High-Z 


tEHQZ 


*CHZ 





8 





9 


ns 


5,6,7 


Output Enable Low to Output Active 


tQLQX 


tOLZ 





- 





- 


ns 


5,6,7 


Output Enable High to Output High-Z 


tGHQZ 


tOHZ 





7 





8 


ns 


5,6,7 



NOTES: 

1. W is high for read cycle. 

2. E=Exx, ET;W = Wxx,WT,WA;G = GA,GB 

3. All timings are referenced from the last valid address to the first transitioning address. 

4. Addresses valid prior to or coincident with E going low. 

5. At any given voltage and temperature, tEHQZ (max) is less than IelqX (f^in). and tQHQZ (max) is less than tQLQX (min), both for a given 
device and from device to device. 

6. Transition is measured ±500 mV from steady-state voltage with load of Figure 1 B. 

7. This parameter is sampled and not 100% tested. 

8. Device is continuously selected (E = V|l, G = V|l). 



AC TEST LOADS 



Zo= son 



OUTPUT C 



+5V 




480 fl 



5pF 

(INCLUDING 
SCOPE AND JIG) 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 
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MOTOROLA FAST SRAM DATA 



READ CYCLE 1 (See Note 7) 



A (ADDRESS) 



(CACHE DATA OUT) 



tAVAV 



)( 



X 



•axqx 



PREVIOUS DATA VALID 



mmi 



'AVQV 



DATA VALID 



(TAG DATA OUT) PREVIOUS DATA VALID 



xxxxxxx 



UVTV 



DATA VALID 



A (ADDRESS) 



E (CHIP ENABLE) 



g (OUTPUT ENABLE) 



(TAG DATA OUT) 



Vcc 
SUPPLY CURRENT 



Ice 



<SB 



READ CYCLE 2 (See Note 3) 

'AVAV - 



)( 



X 



*- tELQX 



\ 



HIGHZ 



'ELICCH 



'AVQV 



•elqv 



• tGLQX 



tQLQV 



\^m 



V 



X 



■^♦'EHQZ-* 



*-tGHQZ-» 



DATA VALID 



) 



HIGHZ 



«EHICCL • 



Q 
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WRITE CYCLE 1 (W Controlled, See Notes 1,2, and 3) 



Parameter 


Symbol 


50 MHz 


33 MHz 


Unit 


Notes 


Std 


Alt 


MIn 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


15 


- 


20 


- 


ns 


4 


Address Setup Time 


tAVWL 


tAS 





- 





- 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


12 


- 


15 


- 


ns 




Write Pulse Width 


tWLWH. 
tWLEH 


twp 


10 


— 


15 


— 


ns 




Data Valid to End of Write 


tDVWH 


tDW 


7 


- 


8 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





- 


ns 




Write Low to Output High-Z 


tWLQZ 


twz 





7 





8 


ns 


6,7,8 


Write High to Output Active 


tWHQX 


tow 





- 





- 


ns 


6,7,8 


Write Recovery Time 


tWHAX 


tWR 





- 





- 


ns 





NOTES: _ _ 

1 . A w rite o ccurs du ring t he overiap of E low and W low. 

2. E = Exx, ET; W = Wxx, WT, WA; G = GA, GB 

3. If G goes low coincident with or after W goes low, the output will remain in a high impedance state. 

4. Al^Jimings are referenced from the last valid address to the first transitioning address. 

5. If G ^ V||-|. the output will remain in a high impedance state. 

6. At any given voltage and temperature, tv\/LQZ (max) is less than tv\/HQX ('n>n)i b°^ ^°^ ^ given device and from device to device. 

7. Transition is measured ±500 mV from steady-state voltage with load of Figure 1 B. 

8. This parameter is sampled and not 1 00% tested. 



] 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



Q (DATA OUT) 



)( 



WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 
lAVAV 



'AVWH 



\ 



tAVWL 



\ 



tWLWH 
tWLEH 



mrnxmrn 



tDVWH *■ 



)( 



tWHAX 



i 



/ 



DATA VALID 



tWHDX 



tWLQZ 



HIGHZ 



<SX) 



txmm) 



HIGHZ 



■ tWHQX 



^XXX> 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


50 MHz 


33 MHz 


Unit 


Notes 


Std 


Alt 


MIn 


Max 


MIn 


Max 


Write Cycle Time 


«AVAV 


twc 


15 


- 


20 


- 


ns 




Address Setup Time 


tAVEL 


tAS 





— 





— 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


12 


- 


15 


- 


ns 




Enable to End of Write 


tELEH. 
tELWH 


tew 


10 


— 


12 


— 


ns 


4,5 


Data Valid to End of Write 


tDVEH 


tDW 


7 


- 


8 


— 


ns 




Data Hold Time 


tEHDX 


toH 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 


ns 





NOTES: _ _ 

1. A write occurs du ring the overia p of E low and W low. 

2. E = Exx, ET;W = Wxx,WT,WA;G=SA,GB 

3. AlUimings are referenced from the last valid address to the first transitioning address. 

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance state. 

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance state. 



A (ADDRESS) 



E (CHIP ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



)( 



WRITE CYCLE 2 (E Controlled, See Note 1) 
>AVAV 



'AVEH 



\ 



*AVEL 



/ 



'eleh 

tELWH 



\ 



tWLEH 



'xmxmmmmm:^ 



tDVEH 



.r 



)( 



tEHAX 



E 



DATA VALID 



tEHDX 



Kmm 



Q (DATA OUT) 



HIGHZ 



ORDERING INFORMATION 
(Order by Full Part Number) 





32A32 
MCM 32A64 X 


X m 




Motorola Memory Prefix 
Part Number 


T 




Speed (50 = 50 MHz, 33 = 33 MHz) 
Package (SG = Gold Pad SIMM) 



Full Part Numbers — MCM32A32SG50 MCM32A32SG33 
MCM32A64SG50 MCM32A64SG33 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



] 



Advance Information 
128KB/256KB/512KB 
Secondary Cache Module 

With Tag, Valid, and Dirty for 
486 Processor Based Systems 



The MCM32AB32SG, MCM32AB64SG, and MCM32AB128 are a family of 
Motorola's asynchronous secondary cache modules for the 486 processor. This family 
is suited for the Intel 82420 PCI chipset. The modules are configured with 32 bit data, 
7 bit tag, valid and a dirty bit for cache writeback. The family supports three cache 
sizes of the 486 processor. 

The MCM32AB32SG is a 128KB single bank cache of 32K x 32. The tag/valid is 
8K X 8, and the Dirty bit is 8K x 1 . 

The MCM32AB64SG is a 256KB double bank cache of 64K x 32. The tag/valid is 
1 6K X 8 and the Dirty bit is 1 6K x 1 . 

The MCM32AB128SG is a 512KB single bank cache of 128K x 32. The tag/valid is 
32K X 8 and the Dirty bit is 32K x 1 . 

Cache upgrades are seamless eliminating the need for motherboard jumpers. 

The presence detect pins map into the cache configuration register of the Intel 
82240 CDC. 



Low Profile Edge Connector: Burndy Part Number: CELP2X56SC3Z48 

Single 5 V ± 10% Power Supply 

All Inputs and Outputs are TTL Compatible 

Three State Outputs 

Fast Module Cycle Time: Up to External Processor Bus Speed of 33 MHz 

Cache Byte Write, Bank Chip Enable, Bank Output Enable 

Decoupling Capacitors are Used for Each Fast Static RAM 

High Quality Multi-Layer FR4 PWB With Separate Power and Ground Plane 



MCM32AB32 

MCM32AB64 

MCM32AB128 



BurstRAM is a registered trademark of Motorola. 

Tliis document contains information on a new product. Specifications and information fierein are subject to change witfiout notice. 
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PIN ASSIGNMENT 

CACHE MODULE 

112 PIN CARDEDGE 

TOP VIEW 



PD4 


PD3 


PD2 


PD1 


PDO 


Cache 
Size 


Main 

Memory 

Max 


Module 


NC 


NC 


NC 


NC 


NC 


- 


- 


No Module 


vcc 


Vcc 


NC 


NC 


NC 


64KB 


8MB 


- 


vcc 


Vcc 


NC 


NC 


Vcc 


128KB 


16MB 


32AB32 


Vcc 


Vcc 


NC 


Vcc 


NC 


256KB 


32MB 


32AB64 


Vcc 


Vcc 


NC 


Vcc 


Vcc 


512KB 


64MB 


32AB128 



PIN NAMES 

A4 - A19 Address Inputs 

HCA2 , HCA3 Upper Bank Address Inputs 

LCA2, LCA3 Lower Bank Address Inputs 

Wx Byte Write Enable 

Ex Bank Chip Enable 

Gx Bank Output Enable 

DQO - DQ32 Cache Data Input/Output 

TDQO - TDQ7 Tag Data Input/Output 

TWE Tag Write Enable 

TG Tag Output Enable 

TE Tag Chip Enable 

VALID ■■■ Valid Bit 

DIRTYW E Dirty Write Enable 

DIRTYE Dirty Chip Enable 

DIRTYD Dirty Data Input 

DIRTYQ Dirty Data Output 

PDO - PD4 Presence Detect 

Vcc +5 V Power Supply 

Vss Ground 



vss 

DQO 


57 

58 


1 
2 


DQ2 


59 


3 


DQ4 


60 


4 


DQ6 


61 


5 


Vcc 

NC 


62 
63 


6 
7 


DQ8 


64 


8 


DQ10 


65 


9 


DQ12 


66 


10 


Vss 

DQ14 


67 
68 


11 
12 


DQ16 


69 


13 


DQ18 


70 


14 


DQ20 


71 


15 


Vcc 

DQ22 


72 
73 


16 
17 


NC 


74 


18 


DQ24 


75 


19 


DQ26 


76 


20 


Vss 

DQ28 


77 
78 


21 
22 


DQ30 


79 


23 


LA2 


80 


24 


LA3 


81 


25 


Vcc 

A4 


82 
83 


26 
27 


A6 


84 


28 


A8 


85 


29 


A10 


86 


30 


A12 


87 


31 


A14 


88 


32 


A16 


89 


33 


A18 


90 


34 


Vss 

DIRTYD 


91 
92 


35 
36 


TDQO 


93 


37 


TDQ2 


94 


38 


TDQ4 


95 


39 


Vss 

TDQ6 


96 
97 


40 
41 


VALID 


98 


42 


TE 


99 


43 


TWE 


100 


44 


Vcc 


101 


45 


Vss 


102 


46 


TG 


103 


47 


DIRP^WE 


104 


48 


DIRTYE 


105 


49 


vgc 

GO 


106 
107 


50 
51 


EO 


108 


52 


PDO 


109 


53 


PD2 


110 


54 


PD4 


111 


55 


Vss 


112 


56 



Vss 

DQ1 
DQ3 
DQ5 
DQ7 

Vcc 

NC 
DQ9 
DQ11 
DQ13 

Vss 

DQ15 
DQ17 
DQ19 
DQ21 

Vcc 

DQ23 
NC 
DQ25 
DQ27 

Vss 

DQ29 
DQ31 
HA2 
HA3 

Vcc 

A5 

A7 

A9 

All 

A13 

A15 

A17 

NC 

Vss 

DIRTYQ 
TDQ1 
TDQ3 
TDQ5 

Vss 

NC 
NC_ 
ALE 
WEO 

Vcc 

ysi 

WEI 
WE2 
WE3 

Vcc 

G1 

El 

PD1 

PD2 

NC 

Vss 
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486 256KB CACHE MODULE BLOCK DIAGRAM 





32Kx8 

A2-A14 

DQ0-DQ7 

W 

AO 

A1 

E G 


























32Kx8 

A2-A14 

DQ0-DQ7 

W 
AO 
A1 
G E 






























T 














wo 




























































32Kx8 

A2-A14 

DQ0-DQ7 

W 

AO 

A1 

E G 






32Kx8 

A2-A14 

DQ0-DQ7 

W 
AO 
A1 
G E 




























































1 






W1 ' 






























1 


1 








' 


























32Kx8 

A2-A14 

DQ0-DQ7 

W 

AO 

A1 

E G 






32Kx8 

A2-A14 

DQ0-DQ7 

W 
AO 
A1 
G E 
































































1 








T 


















1 


















1 




' 


























32Kx8 

A2-A14 

DQ0-DQ7 

W 

AO 

A1 

E G 






32Kx8 

A2-A14 

DQ0-DQ7 

W 
AO 
A1 
G E 




































































• 










W3 ' 
















1 


1 








1 




1 


1 


' 







' 






EO — ^ 












GO 








LGA3 
































DaiC-DQ23 












DQ24 - DQ3 1 






A0-A15 

Din 
W 






















DIRTiWE 
































/4^ 


a/a 





A4-A19- 
TDQ0-TDQ7' 

VALID [ 
TWE 



A0-A13 
DQ0-DQ7 

DQ8 ,^^ o 
^, 16Kx8 

W 



El^ 
G1 

HCA3 
HCA2 



DIRTYE 



TE 
■TG 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



MCM32128 



Advance Information 

128Kx32Bit 

Fast Static RAM Module 

The MCM32128 is a 4M bit static random access memory module organized 
as 131 ,072 words of 32 bits. The module is offered in either a 64-lead zig-zag 
in-line package (ZIP) or a 64-lead single in-line memory module (SII\/1M). Four 
MCM6226A fast static RAlVis, packaged in 32-lead SOJ packages are mounted 
on a printed circuit board along with four decoupling capacitors. 

The MCM6226A is a high-performance CMOS fast static RAM organized as 
131,072 words of 8 bits, fabricated using high-performance silicon-gate CMOS 
technology. Static design eliminates the need for external clocks or timing 
strobes, while CMOS circuitry reduces power consumption and provides for 
greater reliability. _ 

The MCM32128 is equipped with output enable (G) and four separate byte 
enable (El - E4) inputs, allowing for greater system flexibility. The G input, when 
high, will force the outputs to high impedance. Ex high will do the same for 
bytex. 

Single 5 V ± 1 0% Power Supply 

Fast Access Times: 20/25/35 ns 

Three-State Outputs 

Fully TTL Compatible 

J EDEC Standard Pin Out 

Power Operation: 720/640/600 mA Maximum, Active AC 

High Board Density ZIP or SIMM Package 

Byte Operation: Four Separate Chip Enables, One for Each Byte (Eight Bits) 

High Quality Four-Layer FR4 PWB with Separate Internal Power and Ground 

Planes 

Incorporates Motorola's State-of-the-Art Fast Static RAMs 



PIN NAMES 

AO - A16 Address Inputs 

W Write Enable 

G_ . ._^ Output Enable 

El - E4 Byte Enables 

DQO - DQ31 Data Input/Output 

Vcc +5V Power Supply 

Vss Ground 

PDO - PD1 Package Density 

For proper operation of the device, Vss "^List be connected 
to ground. 



PIN ASSIGNMENT 

TOP VIEW 

64-LEAD ZIP - CASE 871 

64-LEAD SIMM - CASE TBD 



Vss 

PD1 

DQ8 

DQ9 

DQ10 

DQ11 

AO 

A2 

A4 

DQ12 

DQ13 

DQ14 

DQ15 

Vss 

A6 
E2 

E4 

NC 

G 

DQ24 

DQ25 

DQ26 

DQ27 

A9 

A11 

A13 

Vcc 

A16 

DQ28 

DQ29 

DQ30 

DQ31 



PDO[ 


2 


1 


DQO[ 


4 


3 


0Q1 [ 


6 


5 


DQ2 [ 


8 


7 


DQ3 [ 


10 


9 


vccf 


12 


11 


A1 [ 


14 


13 


A3[ 


16 


15 


A5 [ 


18 


17 


DQ4 [ 


20 


19 


DQ5 [ 


22 


21 


DQ6[ 


24 


23 


DQ7 [ 


26 


25 


Wf 


28 


27 


A7 [ 


30 
32 


29 
31 


E3 [ 


34 


33 


A8 [ 


36 


35 


vss[ 


38 


37 
39 


DQ16 [ 


40 


DQ17[ 


42 


41 


DQ18[ 


44 


43 


DQ19f 


46 


45 


A10 [ 


48 


47 


A12 [ 


50 


49 


A14 [ 


52 


51 


A15[ 


54 


53 


DQ20 [ 


56 


55 


DQ21 [ 


58 


57 


DQ22[ 


60 


59 


DQ23 [ 


62 


61 


vss[ 


64 


63 



This document contains information on a new product. Specifications and information herein are subject to change without notice. 
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DQ0-DQ7' 



ET. 



DQ8-DQ15' 



E2 





W 




G 




vcc 




vss 


AO 


-A16 


PDO 


-PD1 



FUNCTIONAL BLOCK DIAGRAM 
128K X 32 MEMORY MODULE 



J)ao- 



DQ0-DQ7 
A16 



MCM6226A 



■V 



^ 



DQ0-DQ7 
A0-A16 

E 

W 

G 

K/ICM6226A 



DQ16-DQ23 



E3' 



DQ24-DQ31 



E4' 



v8 







DQ0-DQ7 
A0-A16 

E 
W 

MCM6226A 



^ 



[)Q0-tX)7 
A0-A16 

E 

W 

G 

MCM6226A 



NC 
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MOTOROLA FAST SRAM DATA 



TRUTH TABLE 



Ex 


G 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 


X 


X 


Not Selected 


ISB1 or ISB2 


High-Z 


- 


L 


H 


H 


Read 


'CCA 


High-Z 


- 


L 


L 


H 


Read 


'CCA 


Dout 


Read Cycle 


L 


X 


L 


Write 


'CCA 


Din 


Write Cycle 



ABSOLUTE MAXIMUM RATINGS (Voltages referenced to Vss = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to 7.0 


V 


Output Power Supply Voltage 


Vcco 


-0.5 to Vcc 


V 


Voltage Relative to Vss 


Vin.Vout 


-0.5 to Vcc + 0.5 


V 


Output Current (per I/O) 


lout 


±30 


mA 


Power Dissipation 


Pd 


4.4 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°C 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperatrue 


Tstg 


-25 to + 125 


"C 



The devices on this module contain circuitry 
to protect the inputs against damage due to 
high static voltages or electric fields; however, 
it is advised that normal precautions be taken 
to avoid application of any voltage higher than 
maximum rated voltages to these high imped- 
ance circuits. 

These CMOS memory circuits have been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The module is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear 
feet per minute is maintained. 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUIVI RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = VCCQ = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


Min 


Typ 


lUlax 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc + 0-3* 


V 


Input Low Voltage 


V|L 


-0.5" 


- 


0.8 


V 



*V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2 V ac (pulse width < 20 ns) 
**V|L (fnin) = - 3.0 V ac (pulse width ^ 20 ns) 

DC CHARACTERISTICS 



Parameter 


Symbol 


iVIin 


Typ 


lUlax 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


likg(i) 


— 


- 


±4 


HA 


Output Leakage Current (G, Ex = V|h, Vqui = to Vcc) 


'lkg(O) 


- 


- 


±4 


HA 


AC Active Supply Current (G, Ex = V|l, lout = "lA, MCM32128-20: tAVAV = 20 ns 
Cycle time > t^VAV "i'") MCM321 28-25: t^VAV = 25 ns 

MCM321 28-35: tAVAV = 35 ns 


ICCA 


- 


600 
540 
480 


720 
640 
600 


mA 


AC Standby Current (Ex = V|h, Cycle time > tAVAV frii") 


ISB1 


- 


28 


80 


mA 


CMOS Standby Current (Ex ^ Vcc - 0.2 V, All Inputs > Vcc - 0.2 V or < 0.2 V) 


ISB2 


- 


16 


60 


mA 


Output Low Voltage (Iql = + 80 mA) 


Vol 


- 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


- 


V 



NOTE: Good decoupling of the local power supply should always be used. 

CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All pins except DQO - DQ31 and ET - E4) 

E1-E4 


Cm 


16 
10 


24 
14 


PF 


Input/Output Capacitance (DQO - DQ31) 


Cout 


8 


9 


PF 



E 



MOTOROLA FAST SRAM DATA 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1.5 V 

Output Timing Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 



Output Load See Figure 1A Unless Ottienwise Noted 

Input Rise/Fall Time 3 ns 



READ CYCLE TIMING (See Notes 1 and 2 






















Parameter 


Symbol 


MCM321 28-20 


r/ICM321 28-25 


MCM321 28-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


*RC 


20 


— 


25 


— 


35 


— 


ns 


3 


Address Access Time 


tAVQV 


tAA 


- 


20 


- 


25 


- 


35 


ns 




Enable Access Time 


tELQV 


tACS 


- 


20 


- 


25 


- 


35 


ns 




Output Enable Access Time 


tQLQV 


tOE 


- 


10 


- 


12 


- 


15 


ns 




Output Hold from Address Change 


tAXQX 


*0H 


5 


- 


5 


- 


5 


— 


ns 




Enable Low to Output Active 


tELQX 


tCLZ 


5 


- 


5 


- 


5 


— 


ns 


4,5,6 


Output Enable to Output Active 


tQLQX 


tOLZ 





- 





- 





- 


ns 


4.5,6 


Enable Higti to Output High-Z 


tEHQZ 


tCHZ 





9 





10 





12 


ns 


4,5,6 


Output Enable High to Output High-Z 


tQHQZ 


tOHZ 





9 





10 





12 


ns 


4,5,6 


Power Up Time 


tELICCH 


tpu 





- 





- 





- 


ns 




Power Down Time 


tEHICCL 


tpD 


- 


20 


- 


25 


— 


35 


ns 





1 



NOTES: 

1. W is high for read cycle. 

2. ET - E4 are represented by E in these timing specifications, any combination of Exs may be asserted. 

3. All read cycle timing is referenced from the last valid address to the first transitioning address. 

4. At any given voltage and temperature, IehoZ "lax is less than tgLOX ti'"- ^nt^ tQHQZ '^^^ 'S less than tGHQX ™'^' l^oth for a given device 
and from device to device. 

5. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

6. This parameter is sampled and not 100% tested. 

7. Device is continuously selected (E = V|l, G = V|l). 



OUTPUT IZ>-{E 



J_ 2o = 50 n 



AC TEST LOADS 



rl = son 



^ 



OUTPUT - 



255 n 



Vl = 1.5V 



+ 5V 



480 fi 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1A 



Figure 1B 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 
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MOTOROLA FAST SRAM DATA 



A (ADDRESS) 



Q (DATA OUT) 



READ CYCLE 1 (See Note 7 Above) 
<AVAV 



'AXQX- 



PREVIOUS DATA VALID 



MEM 



tAVQV 



T 



DATA VALID 









READ CYCLE 2 (See Note) 








* 


"'"' 


* 




A (ADDRESS) ) 


i 




)( 






, 








< 'ELQV * 








Ex (BYTE ENABLE) 


\ 


? 


/ 




* — tELQX — *■ 




1 


- 


- tEHQZ 


G (OUTPUT ENABLE) 


\ 


L 










* 'GLU 
"*- >GLQX -*■ 


V 


■*~ 


-n 


- tGHQZ 


(xxxx; 


( DATA VALID 


) 








»..I^W 












> 


^ 


"* tELICCH 


k- 


- 'EHICCL— * 

\ 




Vcc SUPPLY CURRENT 

ICQ 




./ 


- 



NOTE: Addresses valid prior to or coincident with E going low. 



MOTOROLA FAST SRAM DATA 
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


MCM321 28-20 


MCM321 28-25 


MCM321 28-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


MIn 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


20 


- 


25 


- 


35 


- 


ns 


3 


Address Setup Time 


tAVWL 


tAS 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


15 


- 


17 


- 


20 


- 


ns 




Write Pulse Widtii 


tWLWH, 
tWLEH 


twp 


15 


— 


17 


— 


20 


— 


ns 




Data Valid to End of Write 


tDVWH 


tDW 


10 


- 


10 


- 


15 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





- 





- 


ns 




Write Low to Data High-Z 


tWLQZ 


twz 





9 





10 





15 


ns 


4,5,6 


Write High to Output Active 


tWHQX 


tow 


5 


- 


5 


- 


5 


- 


ns 


4,5,6 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. _ _ 

2. ET - E4 are represented by E in these timing specifications, any combination of Exs may be asserted. G is a don't care when W is low. 

3. All write cycle timing is referenced from the last valid address to the first transitioning address. 

4. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

5. This parameter is sampled and not 100% tested. 

6. At any given voltage and temperature, tyvLQZ "^^^ is less than twHQX "li" both for a given device and from device to device. 



WRITE CYCLE 1 



1 



A (ADDRESS) 



Ex {BYTE ENABLE) 



W (WRITE ENABLE) 



)[ 



'AVAV 



'AVWH 



\ 



\ 



< 'avwl- 



tWLWH ■ 



D (DATA I 



mmmmmmmK 



tDVWH- 



X 



tWHAX 

r 



K — *4- twHDX 



DATA VALID 



Q (DATA OUT) 



HIGH-Z 



^m 



tWLQZ 



MM 



HIGH-Z 



tWHQX 



TO)- 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 2 (E Controlled. See Notes 1 and 2) 



Parameter 


Symbol 


MCM321 28-20 


MCM321 28-25 


MCM321 28-35 


Unit 


Notes 


Std 


Alt 


MIn 


Max 


MIn 


Max 


MIn 


Max 


Write Cycle Time 


'avav 


twc 


20 


- 


25 


- 


35 


- 


ns 


3 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


15 


- 


17 


- 


20 


- 


ns 




Enable to End of Write 


tELEH 


tew 


15 


- 


17 


- 


20 


- 


ns 


4,5 


Enable to End of Write 


tELWH 


tew 


15 


- 


17 


- 


20 


- 


ns 




Write Pulse Width 


tWLEH 


tWP 


15 


- 


17 


- 


20 


- 


ns 




Data Valid to End of Write 


tDVEH 


tDW 


10 


- 


10 


— 


15 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overiap of E low and W low. _ _ 

2. ET- E4 are represented by E in these timing specifications, any combination of Exs may be asserted. G is a don't care when W is low. 

3. All write cycle timing is referenced from the last valid address to the first transitioning address. 

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition. 

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition. 



A (ADDRESS) 



Ex (BYTE ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



WRITE CYCLE 2 

tAVAV 



tAVEH • 



tAVEL ■ 



\ 



tELEH 
>ELWH 



\. 



tWLEH - 



}C 



/ 



YYmmm)mmY)mmm 



•dveh- 



>< H- lEHAX 



.f 



DATA VALID 



MESS 



< tEHDX 



Q (DATA OUT) 



HIGH-Z 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 32128 X XX 



Motorola Memory Prefix. 
Part Number 



Speed (20 = 20 ns, 25 = 25 ns, 35 = 35 ns) 
Package (Z = ZIP Module, SG = Gold Pad SIMM) 



Full Part Numbers — MCM32128Z20 MeM32128Z25 MeM32128Z35 
MeM32128SG20 MeM32128SG25 MeM32128SG35 



MOTOROLA FAST SRAM DATA 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



256K X 32 Bit 

Fast Static RAIVI IVIoduie 

The MCM32257 is an 8M bit static random access memory module organized as 
262,144 words of 32 bits. The module is a 64-Iead zig-zag in-line package (ZIP) or 
64-lead single in-line memory module (SIMM) consisting of eight MCM6229A fast 
static RAMs packaged in 28-lead SOJ packages and mounted on a printed circuit 
board along with eight decoupling capacitors. 

The MCM6229A is a high-performance CMOS fast static RAM organized as 
262,144 words of 4 bits, fabricated using high-performance silicon-gate CMOS tech- 
nology. Static design eliminates the need for external clocks or timing strobes, while 
CMOS circuitry reduces power consumption and provides for greater reliability. 

The MCM32257 is equipped with output enable (G) and four separate byte enable 
(IT - E4) inputs, allowing for greater system flexibility. The G input, when high, will 
force the outputs to high impedance. Ex high will do the same for byte x. 

PDO and PD1 are resen/ed for density identification. PDO and PD1 are connected 
to ground. These pins can be used to identify the density of the memory module. 

Single 5 V ± 1 0% Power Supply 

Fast Access Time: 20/25/35 ns 

Three-State Outputs 

Fully TTL Compatible 

JEDEC Standard Pin Out 

Power Operation: 1360/1200/1120 mA Maximum, Active AC 

High Board Density ZIP Package 

Byte Operation: Four Separate Chip Enables, One for Each Byte (Eight Bits) 

High Quality Four-Layer FR4 PWB with Separate Internal Power and Ground 

Planes 

Incorporates Motorola's State-of-the-Art Fast Static RAMs 



PIN NAMES 

AO - A17 Address Inputs 

W Write Enable 

G_ . ._^ Output Enable 

El - E4 Byte Enables 

DQO - DQ31 Data Input/Output 

Vcc +5V Power Supply 

Vss Ground 

PDO - PD1 Package Density 

For properoperation of the device, Vss fnust be connected 
to ground. 



MCM32257 



PIN ASSIGNMENT 

TOP VIEW 

64 LEAD ZIP — CASE 871 

64 LEAD SIMM — CASE TBD 



Vss 

PD1 

DQ8 

DQ9 

DQ10 

DQ11 

AO 

A2 

A4 

DQ12 

DQ13 

DQ14 

DQ15 

Vss 

A6 
E2 

E4 

A8 

G 

DQ24 

DQ25 

DQ26 

DQ27 

A10 

A12 

A14 

Vcc 

A17 

DQ28 

DQ29 

DQ30 

DQ31 



PDO [ 


2 


r 


DQO[ 


4 


3 


DQ1 [ 


6 


5 


DQ2[ 


8 


7 


DQ3 [ 


10 


9 


vccf 


12 


11 


Alf 


14 


13 


A3f 


16 


15 


A5 [ 


18 


17 


DQ4[ 


20 


19 


DQ5f 


22 


21 


DQ6 [ 


24 


23 


DQ7 [ 


26 


25 


Wf 


28 


27 


A7[ 


30 
32 


29 
31 


E3f 


34 


33 


A9[ 


36 


35 


vss[ 


38 


37 
39 


DQ16 [ 


40 


DQ17 [ 


42 


41 


DQ18 [ 


44 


43 


DQ19 [ 


46 


45 


A11 f 


48 


47 


A13f 


50 


49 


A15f 


52 


51 


A16 [ 


54 


53 


DQ20 [ 


56 


55 


DQ21 [ 


58 


57 


DQ22[ 


60 


59 


DQ23 [ 


62 


61 


vss[ 


64 


63 
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MOTOROLA FAST SRAM DATA 



DQ0-DQ3 



DQ4-DQ7 



DQ8-DQ11 



E2 



DQ12-DQ15 -- 



W 
G 

vcc 
vss 

A0-A17 
PD0-PD1 



FUNCTIONAL BLOCK DIAGRAM 
256K X 32 MEMORY MODULE 



^ 



DQ0-DQ3 
A0-A17 

E 
W 
G 



4- 



DQ0-DQ3 
A0-A17 

E 
W 
G 



^ 



DQ0-DQ3 
A0-A17 

E 
W 
G 



DQ0-DQ3 
A0-A17 

E 
W 
G 



DQ16-DQ19 



E3 



DQ20-DQ23 



DQ24-DQ27 



E4 



DQ28-DQ31 



DQ0-DQ3 
A0-A17 

E 
W 
G 



4 



^ 



tX!0-DQ3 
A0-A17 

E 
W 
G 



^ 







DQ0-DQ3 
A0-A17 

E 
W 
G 



-^ 



^ 



DQ0-DQ3 
A0-A17 

E 
W 
G 
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TRUTH TABLE 



s 


G 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 


X 


X 


Not Selected 


ISBI orlsB2 


High-Z 


— 


L 


H 


H 


Read 


ICCA 


High-Z 


— 


L 


L 


H 


Read 


'CCA 


Dout 


Read Cycle 


L 


X 


L 


Write 


ICCA 


Din 


Write Cycle 



ABSOLUTE MAXIMUM RATINGS (Voltages referenced to Vss = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


-0.5 to 7.0 


V 


Output Power Supply Voltage 


VcGQ 


-0.5 to Vcc 


V 


Voltage Relative to Vss 


V|n. Vout 


- 0.5 to Vcc + 0-5 


V 


Output Current (per I/O) 


'out 


±30 


mA 


Power Dissipation) 


pd 


8.8 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


-c 


Operating Temperature 


Ta 


to + 70 


"C 


Storage Temperatrue 


Tstg 


-25 to + 125 


"C 



The devices on this module contain circuitry 
to protect the inputs against damage due to 
high static voltages or electric fields; however, 
it is advised that normal precautions be taken 
to avoid application of any voltage higher than 
maximum rated voltages to these high imped- 
ance circuits. 

These CIVIOS memory circuits have been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The module is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at least 500 linear 
feet per minute is maintained. 



1 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = VcCQ = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = V) 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


- 


Vcc +0.3* 


V 


Input Low Voltage 


V|L 


- 0.5" 


- 


0.8 


V 



*V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vqc + 2 V ac (pulse width < 20 ns) 
**V|L (min) = - 3.0 V ac (pulse width < 20 ns) 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'ikg(i) 


- 


- 


±8 


HA 


Output Leakage Current (G, Ex = V|h, Vqui = to Vcc) 


'ikg(O) 


- 


- 


±8 


HA 


AC Active Supply Current (G, Ex = V|l, lout = f^iA, MCM32257-20: tAVAV = 20 ns 
Cycle time S t^VAV "i'") MCM32257-25: tAVAV = 25 ns 

MCM32257-35: tAVAV = 35 ns 


'CCA 


- 


1120 
960 
880 


1360 
1200 
1120 


mA 


AC standby Current (Ex = V|h, Cycle time > tAVAV f"'") 


'SBI 


- 


56 


160 


mA 


CMOS standby Current (Ex > Vcc - 0.2 V, All Inputs s Vcc - 0-2 V or < 0.2 V) 


'SB2 


- 


32 


120 


mA 


Output Low Voltage (loL = + 8.0 mA) 


Vol 


- 


- 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


- 


- 


V 



NOTE: Good decoupling of the local power supply should always be used. 

CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Characteristic 


Symbol 


Typ 


Max 


Unit 


Input Capacitance (All pins except DQO - DQ31 and ET - E4) 

E1-E4 


Cin 


32 
10 


48 
14 


PF 


Input/Output Capacitance (DQO - DQ31) 


Cout 


8 


9 


PF 
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MOTOROLA FAST SRAM DATA 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Output Timing Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 



Output Load See Figure 1A Unless Othenvise Noted 

Input Rise/Fall Time 3 ns 



READ CYCLE TIMING (See Notes 1 and 2 


) 




















Parameter 


Symbol 


MCIUI32257-20 


II/ICM322S7-25 


MCM32257-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


20 


- 


25 


- 


35 


- 


ns 


3 


Address Access Time 


tAVQV 


tAA 


- 


20 


- 


25 


- 


35 


ns 




Enable Access Time 


tELQV 


tACS 


- 


20 


- 


25 


- 


35 


ns 




Output Enable Access Time 


tQLQV 


tOE 


- 


10 


■ - 


12 


— 


15 


ns 




Output Hold from Address Change 


tAXQX 


tOH 


5 


- 


5 


- 


5 


- 


ns 




Enable Low to Output Active 


tELQX 


tCLZ 


5 


- 


5 


- 


5 


- 


ns 


4,5,6 


Output Enable to Output Active 


tQLQX 


tou 





- 





- 





- 


ns 


4,5,6 


Enable IHigh to Output High-Z 


tEHQZ 


tCHZ 





9 





10 





12 


ns 


4,5,6 


Output Enable High to Output High-Z 


tGHQZ 


tOHZ 





9 





10 





12 


ns 


4,5,6 


Power Up Time 


tELICCH 


tpu 





— 





- 





- 


ns 




Power Down Time 


tEHiCCL 


tPD 


- 


20 


- 


25 


- 


35 


ns 





NOTES: 

1 . W is high for read cycle. 

2. ET - E4 are represented by E in these timing specifications, any combination of Exs may be asserted. 

3. All read cycle timing is referenced from the last valid address to the first transitioning address. 

4. At any given voltage and temperature, Iehqz "^ax is less than tELQX "!'"■ and tQHQZ f^iax is less than tQHQX min, both for a given 
device and from device to device. 

5. Transition is measured ± 500 mV from steady-state voltage with load of Figure IB. 

6. This parameter is sampled and not 1 00% tested. 

7. Device is continuously selected (E = V|[,, G = V|l,). 



B 



OUTPUT [3~{ 



AC TEST LOADS 



J_ Zo= son J_ > 



RL = 50n 



OUTPUT- 



255 n 



Vl=1.5V 



+ 5V 



480 n 

5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1A 



Figure 1B 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 



MOTOROLA FAST SRAM DATA 
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A (ADDRESS) 



Q (DATA OUT) 



READ CYCLE 1 (See Note 7 Above) 
<AVAV 



'AXQX- 



PREVIOUS DATA VALID 



Mmi 



'AVQV 



1 



DATA VALID 



1 









READ CYCLE 2 (See Note) 


















A (ADDRESS) ) 


( 




)i 






^ 








^ 








Ex (BYTE ENABLE) 


\ 


7 


/ 








7 
















~ 'EHQZ 


G (OUTPUT ENABLE) 


\ 


I 














' kaUU 
■*- <GLQX -*■ 


V 




-^ 


- tQHQZ 


QfDATAOUn 


(xxxx; 


( DATA VALID 


) 










(...MW 






\*- 






► 


r~ 


■«vuv *■ 
* tELICCH 




- 'EHICCL-* 




SUPPLY CURRENT 




,.j 


/ 










N. 



NOTE; Addresses valid prior to or coincident with E going low. 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


MCM32257-20 


MCM32257-25 


MCM32257-35 


Unit 


Notes 


Std 


Alt 


Mln 


Max 


Mln 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


20 


- 


25 


- 


35 


- 


ns 


3 


Address Setup Time 


tAVWL 


tAS 





— 





— 





- 


ns 




Address Valid to End of Write 


tAVWH 


«AW 


15 


- 


17 


- 


20 


- 


ns 




Write Pulse Width 


tWLWH, 
tWLEH 


twp 


15 


— 


17 


— 


20 


— 


ns 




Data Valid to End of Write 


tDVWH 


tow 


10 


- 


10 


— 


15 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





— 





— 





- 


ns 




Write Low to Data Higti-Z 


tWLQZ 


twz 





9 





10 





15 


ns 


4,5,6 


Write High to Output Active 


tWHQX 


tow 


5 


- 


5 


- 


5 


- 


ns 


4,5,6 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. ET - E4 are represented by E in these timing specifications, any combination of Exs may be asserted. G is a don't care when W is low. 

3. All write cycle timing is referenced from the last valid address to the first transitioning address. 

4. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

5. This parameter is sampled and not 100% tested. 

6. At any given voltage and temperature, twLQZ f^i^x is less than twHQX "^'n ^°^^ 'o'' ^ given device and from device to device. 



WRITE CYCLE 1 



A (ADDRESS) 



Ex (BYTE ENABLE) 



W (WRITE ENABLE) 



c 



'AVAV 



'AVWH 



\ 



< tAVWL- 



tWLWH- 



\ 



D (DATA I 



mm)(mm)mmM 



tDVWH- 



X 



•WHAX 



/ 



.r 



DATA VALID 



Q (DATA OUT) 



HIGH-Z 



^m 



tWLQZ 



>WHDX 



mm 



HIGH-Z 



tWHQX 



\m- 



MOTOROLA FAST SRAM DATA 
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 




















Parameter 


Symbol 


MCM32257-20 


MCM32257-25 


MCM32257-35 


Unit 


Notes 


Std 


Alt 


Min 


Max 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


20 


— 


25 


- 


35 


- 


ns 


3 


Address Setup Time 


tAVEL 


tAS 





— 





- 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


15 


- 


17 


- 


20 


- 


ns 




Enable to End of Write 


tELEH 


tcw 


15 


- 


17 


- 


20 


- 


ns 


4,5 


Enable to End of Write 


tELWH 


tew 


15 


- 


17 


- 


20 


- 


ns 




Write Pulse Width 


tWLEH 


twp 


15 


- 


17 


- 


20 


- 


ns 




Data Valid to End of Write 


tDVEH 


tDW 


10 


- 


10 


- 


15 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 





- 


ns 




Write Recovery Time 


<EHAX 


tWR 





- 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overiap of E low and W low. 

2. El - E4 are represented by E in these timing specifications, any combination of Exs may be asserted. G is a don't care when W is low. 

3. All write cycle timing is referenced from the last valid address to the first transitioning address. 

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition. 

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition. 



1 



A (ADDRESS) 



Ex (BYTE ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



}C 



WRITE CYCLE 2 

<AVAV 



tAVEH ■ 



\ 



'AVEL • 



tELEH 
tELWH 



\ 



•WLEH ■ 



J 



mmmmmmmmmyi 



tDVEH- 



/ 



tEHAX 



DATA VALID 



wmm 



tEHDX 



Q (DATA OUT) 



HIGH-Z 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 32257 



XX 



Motorola Memory Prefix. 
Part Number 



Speed (20 = 20 ns, 25 = 25 ns, 35 = 35 ns) 
Package (Z = ZIP Module, SG = Gold Pad SIMM) 



Full Part Numbers — MCM32257Z20 MCM32257Z25 

MCM32257SG20 MCM32257SG25 



MCM32257Z35 
MCM32257SG35 
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MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



64K X 32 Bit Static Random Access 
IVIemory IVIodule 

The MCM3264A is a 2M bit static random access memory module organized as 
65,536 words of 32 bits. The module is a 64-lead zig-zag in-line module consisting of 
eight t\/1CM6209C fast static RAMs packaged in a 28 J-lead small outline package 
(SOJ) and mounted on a printed circuit board along with a decoupling capacitor for 
each FSRAM. 

The f^CM6209C is a high-performance CMOS fast static RAM organized as 65,536 
words of 4 bits, fabricated using high-performance silicon-gate CMOS technology. 
Static design eliminates the need for external clocks or timing strobes, while CMOS 
circuitry reduces power consumption and provides for greater reliability. 

The MCM3264A is equipped with output enable (G) andjour separate byte enable 
(ET-E4) inputs, allowing for greater system flexibility. The G input, when high, will force 
the outputs to high impedance. Ex high will do the same for byte x. 

PDO and PD1 are reserved for density expansion. PDO is open and PD1 is con- 
nected to ground internally on the module. These pins can be used to identify the 
density of the memory module. 

Single 5 V ±10% Power Supply 

Fast Access Time: 1 5/20 ns 

Equal Address and Chip Enable Access Time 

Three State Outputs 

Full TTL Compatible 

JEDEC Standard Compatible 

Power Operation: 1240/1160 mA Maximum, Active AC 

High Board Density ZIP Module 

Byte Operation: Four Separate Chip Enables, One for Each Byte (Eight Bits) 

High Quality Four Layer FR4 PWB with Separate Internal Power and Ground Plane 

Incorporates Motorola's State-of-the-Art Fast Static RAMs 



MCM3264A 



PIN NAMES 

AO - A1 5 Address Inputs 

W Write Enable 

G_ . .^_^ Output Enable 

El - E4 Byte Enables 

DQO - DQ31 Data Input/Output 

Vcc + 5V Power Supply 

Vss Ground 

PDO - PD1 Package Density 

NC No Connection 

All power supply and ground pins must 
be connected for proper operation of the 
device. 



PIN ASSIGNMENT 

64-LEAD ZIG-ZAG IN-LINE MODULE 

TOP VIEW -871 A 



Vss 

PD1 

DQ8 

DQ9 

DQ10 

DQ11 

AO 

A2 

A4 

DQ12 

DQ13 

DQ14 

DQ15 

Vss 

A6 
E2 



E4 

NC 

G 

DQ24 

DQ25 

DQ26 

DQ27 

A8 

AID 

A12 

Vcc 

A15 

DQ28 

DQ29 

DQ30 

DQ31 



PDO[ 


2 


1 


DQO[ 


4 


3 


DQ1 [ 


6 


5 


DQ2[ 


8 


7 


DQ3[ 


10 


9 
11 


vcc[ 


12 




A1[ 


14 


13 
15 


A3 [ 


16 


17 


A5[ 


18 




DQ4[ 


20 


19 
21 


DQ5[ 


22 




DQ6[ 


24 


23 


DQyf 


26 


25 






27 


Wl 


28 




A7r 


30 


29 






31 


El [ 


32 




E3[ 


34 


33 


NC[ 


36 


35 


vsst 


38 


37 


DQ16I 


40 


39 


DQ17[ 


42 


41 


DQ18[ 


44 


43 


DQI9I 


46 


45 


A9[ 


48 


47 


A11 [ 


50 


49 


A13[ 


52 


51 


A14[ 


54 


53 


DQ20[ 


56 


55 


DQ21 [ 


58 


57 


DQ22[ 


60 


59 


DQ23D 


62 


61 


VssC 


64 


63 



MOTOROLA FAST SRAM DATA 
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FUNCTIONAL BLOCK DIAGRAM 



1 



DQ0-DQ3 



IT 
DQ4-DQ7 



DQS-DQII 



E2 



DQ12-DQ15 



W 
G 

vcc 
vss 



A0-A15 

PDO NC 

PD1 



^ 



rV 



DQ0-DQ3 

A0-A15 

E 

W 



^ 



Hh' 



DQ0-DQ3 

A0-A15 
E 
W 
G 



^ 

^ 



HH' 



DQ0-DQ3 

A0-A15 
E 






HH' 



DQ0-DQ3 

A0-A15 
E 



HH' 



DQ16-DQ19 



E3 



DQ20-DQ23 



DQ24-DQ27 



E4 



DQ28-DQ31 



n/I 



DQ0-DQ3 

A0-A15 
E 

W 
G 



rV 



HH' 



DQ0-DQ3 

A0-A15 

E 

W 



^ 

;:>i 



'^h' 



DQ0-DQ3 

A0-A15 
E 
W 
G 



^ 



r> 



'--\\-" 



DCX)-DQ3 

A0-A15 
E 



HH' 



*NC = No Connection 
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MOTOROLA FAST SRAM DATA 



MCM3264A TRUTH TABLE 



Ex 


G 


W 


Mode 


Vcc Current 


Output 


Cycle 


H 


X 


X 


Not Selected 


ISB1.ISB2 


High-Z 


- 


L 


H 


H 


Read 


ICCA 


High-Z 


— 


L 


L 


H 


Read 


'CCA 


Dout 


Read Cycle 


L 


X 


L 


Write 


'CCA 


Din 


Write Cycle 



ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


- 0.5 to + 7.0 


V 


Voltage Relative to Vss 


Vin.Vout 


-0.5 to Vcc + 0-5 


V 


Output Current (per I/O) 


'out 


±30 


mA 


Power Dissipation 


Pd 


8 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


°c 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature 


Tstg 


-25 to + 125 


°C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIf^/lUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



The devices on this module contain cir- 
cuitry to protect the inputs against damage 
due to high static voltages or electric fields; 
however, it is advised that normal precau- 
tions be taken to avoid application of any 
voltage higher than maximum rated volt- 
ages to these high impedance circuits. 

These CMOS memory circuits have 
been designed to meet the dc and ac speci- 
fications shown in the tables, after thermal 
equilibrium has been established. The 
module is in a test socket or mounted on a 
printed circuit board and transverse air flow 
of at least 500 linear feet per minute is 
maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss 


= 0V) 










Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 


V|H 


2.2 


— 


Vcc + 0-3* 


V 


Input Low Voltage 


V|L 


- 0.5" 


— 


0.8 


V 



*V|H(max) = Vqc + 0-3 V dc; V|h (max) = Vcc + 2 V ac (pulse width <. 20 ns) 
**V|L(min) = - 3.0 V ac (pulse width < 20 ns) 

DC CHARACTERISTICS 



NOTE: Good decoupling of the local power supply should always be used. 

CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested) 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'ikg(i) 


— 


— 


±8 


HA 


Output Leakage Current (G, Ex = Vm, Vqui = to Vcco) 


'lkg(O) 


— 


— 


±8 


HA 


AC Active Supply Current (lout = mA, Cycles Times s t^VAV "li") 

MCM3264A-15: tAVAV = 15 ns 
MCM3264A-20: tAVAV = 20 ns 


ICCA 


- 


840 
760 


1240 
1160 


mA 


AC Standby Current (Ex = Vm, Cycle Times > Iavav n^iin) 

MCM3264A-15: tAVAV = 15 ns 
MCM3264A-20: tAVAV = 20 ns 


ISB1 


I 


300 
260 


400 
360 


mA 


CMOS Standby Current 
(f = MHz, Ex > Vcc - 0-2 V, All Inputs > Vcc " 0.2 V or < 0.2 V) 


ISB2 


— 


32 


160 


mA 


Output Low Voltage (Iql = + 8.0 mA) 


Vol 


— 


— 


0.4 


V 


Output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


— 


— 


V 



Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance All Pins Except DQO - DQ31 and El"- E4 

El - E4 


Cin 


32 
10 


48 
14 


PF 


Input/Output Capacitance (DQO - D031) 


C|/0 


6 


8 


PF 



MOTOROLA FAST SRAM DATA 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1.5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 5 ns 

READ CYCLE TIMING (See Notes 1 and 2) 



Output Timing Reference Level 1 .5 V 

Output Load See Figure 1 A Unless Otherwise Noted 



Parameter 


Symbol 


MCM3264A-15 


MCM3264A-20 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Read Cycle Time 


tAVAV 


tRC 


15 


— 


20 


— 


ns 


3 


Address Access Time 


tAVQV 


tAA 


- 


15 


— 


20 


ns 




Enable Access Time 


tELQV 


tACS 


- 


15 


- 


20 


ns 




Output Enable Access Time 


tQLQV 


tOE 


— 


8 


— 


10 


ns 




Output Hold from Address Change 


tAXQX 


tOH 


4 


— 


4 


— 


ns 




Enable Low to Output Active 


tELQX 


tCLZ 


4 


— 


4 


— 


ns 


4,5,6 


Output Enable to Output Active 


tGLQX 


tOLZ 





— 





— 


ns 


4,5,6 


Enable High to Output High-Z 


tEHQZ 


tCHZ 





8 





9 


ns 


4,5,6 


Output Enable High to Output High Z 


<GHQZ 


tOHZ 





7 





8 


ns 


4,5,6 


Power Up Time 


tELICCH 


tpu 





— 





— 


ns 




Power Down Time 


tEHICCL 


tpD 


— 


15 


— 


20 


ns 





1 



NOTES: 

1 . Wis hig h for read cycle. 

2. El - E4 are represented by E in these timing specifications; any combination of Exs may be asserted. 

3. All read cycle timing is referenced from the last valid address to the first transitioning address. 

4. At any given voltage and temperature, tgnOZ '^^^ 's less than tgLQx min, and tQHQZ f^^x is less than tQHQX fn'"- both for a given device 
and from device to device. 

5. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

6. This parameter is sampled and not 100% tested. 

AC TEST LOADS 



OUTPUT 



-f 



RL = 50n 



_L Zo= son 



OUTPUT - 



255 n 



Vl = 1.5V 



+ 5V 



5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A 



Figure 1B 



TIMING LIMITS 

The table of timing values shows either a 
minimum or a maximum limit for each 
parameter. Input requirements are specified 
from the external system point of view. Thus, 
address setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the module 
point of view. Thus, the access time is shown 
as a maximum since the module never 
provides data later than that time. 
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MOTOROLA FAST SRAM DATA 



A (ADDRESS) 



Q (DATA OUT) 



READ CYCLE 1 (See Note) 
'AVAV 



)( 



'AVQX 



PREVIOUS DATA VALID 



xxxxxxx 



tAVQV 



NOTE: Device Is continuously selected (E = V|l, G = V|l). 



A (ADDRESS) 

Ex (CHIP ENABLE) 

G (OUTPUT ENABLE) 

Q (DATA OUT) 



Vcc 
SUPPLY CURRENT 



Ice 



ISB 



)( 



READ CYCLE 2 (See Notes) 
<AVAV — 



\ 



tELICCH 



■tELQV 



-'ELQX- 



■tGLQX 



•'GLQV- 



^SS)( 



■ »AVQV ■ 



X 



DATAVAUD 



J 



X 



-^ ♦•ehqz-»I 

/ 



♦tGHQZ* 



DATAVAUD 



u 



) 



•ehiccl- 



NOTES: 

1 . Addresses valid prior to or coincident w^ith E going low. 

2. All read cycle timing is referenced from tfie last valid address to the first transitioning address. 



E 



MOTOROLA FAST SRAM DATA 
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


MCM3264A-15 


MCM3264A-20 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


%C 


15 


- 


20 


- 


ns 


3 


Address Setup Time 


tAVWL 


tAS 





- 





- 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


12 


- 


15 


- 


ns 




Write Pulse Width 


tWLWH 
tWLEH 


twp 


12 


— 


15 


— 


ns 




Write Pulse Widtii, G Higii 


tWLWH 
tWLEH 


twp 


10 


— 


12 


— 


ns 




Data Valid to End of Write 


tOVWH 


tDW 


7 


- 


8 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





— 


ns 




Write Low to Data High-Z 


tWLQZ 


twz 





7 





8 


ns 


4,5,6 


Write High to Output Active 


tWHQX 


tow 


4 


- 


4 


- 


ns 


4,5,6 


Write Recovery Time 


tWHAX 


tWR 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overiap of E low and W low. 

2. E1~- E4 are represented by E in these timing specifications; any combination of Exs may be asserted. G is a don't care when W is low. 

3. All write cycle timing is referenced from the last valid address to the first transitioning address. 

4. Transition is measured ± 500 mV from steady-state voltage with load of Figure 1 B. 

5. This parameter is sampled and not 1 00% tested. 

6. At any given voltage and temperature, twLQZ "^^^ is less than twHQX "Tii" both for a given device and from device to device. 



1 



A (ADDRESS) 



Ex (BYTE ENABLE) 



W (WRITE ENABLE) 



D (DATA I 



Q (DATA OUT) 



)( 



WRITE CYCLE 1 

tAVAV 



■'AVWH- 



\ 



\- 



• tAVWL - 



■tWLWH- 



■'dvwh- 



)( 



fWHAX 



/ 



/ 



DATA VALID 



tWHDX 



txxxmx) 



tWLQZ 



HIGHZ 



<m) 



HIGHZ 



■tWHQX 



<ES> 
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MOTOROLA FAST SRAM DATA 



WRITE CYCLE 2 (E Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


MCM3264A-15 


MCM3264A-20 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Write Cycle Time 


tAVAV 


twc 


15 


- 


20 


- 


ns 


3 


Address Setup Time 


tAVEL 


tAS 





- 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


12 


- 


15 


- 


ns 




Enable to End of Write 


tELEH. 
tELWH 


tew 


10 


— 


12 


— 


ns 


4.5 


Data Valid to End of Write 


tDVEH 


tDW 


7 


— 


8 


- 


ns 




Data Hold Time 


tEHDX 


tDH 





- 





- 


ns 




Write Recovery Time 


tEHAX 


tWR 





- 





- 


ns 





NOTES: _ _ 

1 . A write occurs during the overlap of E low and W low. 

2. E1~- E4 are represented by E in these timing specifications; any combination of Exs may be asserted. G is a don't care when W is low. 

3. All write cycle timing is referenced from the last valid address to the first transitioning address. 

4. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition. 

5. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition. 



WRITE CYCLE 2 



A (ADDRESS) 



Ex (BYTE ENABLE) 



W (WRITE ENABLE) 



)( 



tAVAV- 



•'AVEH- 



)( 



\ 



• 'AVEL- 



/ 



«ELEH. 
'ELWH 



\ 



D (DATA IN) 



ixxxxxxxxxxxxxmxxxxy 



'DVEH ^ 



tEHAX 



E 



/ 



DATA VALID 



tEHDX 



xxxxxs 



Q (DATA OUT) 



HIGHZ 



ORDERING INFORMATION 
(Order by Full Part Number) 



Motorola Memory Prefix 
Part Number 



MCM 



3264A X 



t 



Speed (15 = 15 ns, 20 =20 ns) 
Package (Z = ZIP Module) 



Full Part Numbers — MCM3264AZ1 5 MCM3264AZ20 



MOTOROLA FAST SRAM DATA 
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MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



MCM4464 Series 



1MB R4000 Secondary Cache 
Fast Static RAIVI IVIodule Set 

Four MCM4464 modules comprise a full 1 MB of secondary cache for the 
R4000 processor. Each module contains nine MCM6709AJ fast static RAMs for 
a cache data size of 64K x 36. The tag portion, dependent on word line size, 
contains either two MCM6709AJ or one MCM6706AJ fast static RAMs. All input 
signals, except AG and WE are buffered using 74FBT2827 drivers with series 
25 n resistors. 

The MCM6709AJ and MCM6706AJ are fabricated using high-performance 
silicon-gate BiCMOS technology. Static design eliminates the need for internal 
clocks or timing strobes. 

All 1 MB R4000 supported secondary cache options are available. 

• Single 5 V ± 1 0% Power Supply 

• All Inputs and Outputs are TTL Compatible 

• Three State Outputs 

• Fast Module Access Time: 1 2/1 5/1 7 ns 

• Zero Wait-State Operation 

• Unified or Split Seconday Cache Modules are Available (See Ordering 
Information for Details) 

• Word Line Sizes of 4, 8, 16, and 32 are Available (See Ordering Information 
for Details) 

• The Pin Compatible MCM44256 Series is also Available to Support a Full 
4MB R4000 Secondary Cache. 

• Decoupling Capacitors are Used for Each Fast Static RAM and Buffer, Along 
with Bulk Capacitance for Maximum Noise Immunity 

• High Quality Multi-Layer FR4 PWB with Separate Power and Ground Plane 



PIN NAMES 

AO - A15 Address Inputs 

WE ■ Write Enable 

DCS Data Enable 

TCS Tag Enable 

OE Output Enable 

DQO - DQ35 Data Input / Output 

TDQO - TDQ7 . . . TAG Data Input / Output 

Vcc +5V Power Supply 

Vss Ground 

For proper operation of the device, Vgs must 
be connected to ground. 



PIN ASSIGNMENT 
80 LEAD SIMM — TOP VIEW 



Vcc 


2 


1 


DQ1 


4 


3 


DQ3 


6 


5 


DQ5 


8 


7 


Vss 


10 


9 


DQ8 


12 


11 


DQ10 


14 


13 


DQ12 


16 


15 


DQ14 


IB 


17 


DQ15 


20 


19 


DQ17 


22 


21 


DQ19 


24 


23 


DQ21 


26 


25 


Vss 


28 


27 


DQ23 


30 


29 


DQ25 


32 


31 


DQ27 


34 


33 


DQ29 


36 


35 


DQ30 


38 


37 


DQ32 


40 


39 


DQ34 


42 


41 


Vss 


44 


43 


AO 


46 


45 


A2 


48 


47 


A4 


50 


49 


A6 


52 


51 


Vcc 

OE 


54 
56 


53 

55 


A8 


58 


57 


A10 


60 


59 


Vss 

A13 


62 
64 


61 
63 


A15 


66* 


65 


NC 


68* 


67 


TDQO 


70 


69 


TDQ1 


72 


71 


TDQ3 


74 


73 


TDQ5 


76 


75 


TDQ7 


78 


77 


Vss 


80 


79 



Vss 

DQO 
DQ2 
DQ4 
DQ6 
DQ7 
DQ9 
DQ11 
DQ13 

Vss 

DQ16 
DQ18 
DQ20 
DQ22 

Vcc 

DQ24 
DQ26 
DQ28 

Vss 

DQ31 
DQ33 
DQ35 

We 

A1 
A3 
A5 

Vss 

DCS 

A7 

A9 

A11 

A12 

A14 

NC 

TCS 

Vss 

TDQ2 
TDQ4 
TDQ6 

Vcc 



NOTE: Pin assignment is for unified cache. For 
split cache option, Pin 68 becomes 
Address MSB (A15) and Pin 66 Is NC. 



MCM4464 SERIES 
5-36 



MOTOROLA FAST SRAM DATA 



BLOCK DIAGRAM 



TCS — 




DCS — 




OE — 


74FBT2827 


A1 — 


DRIVER 


A2 — 




A3-A15 — 





AO- 



36 



DQ0-DQ35 ^ 

WE 

TDQ0-TDQ7 ^ 



64Kx 36 CACHE 



MCM6709AJ 
E 
G 
A1 
A2 

A3-A15 
AO 

DQ0-DQ3 
W 



TAG OPTIONS: 



MCM6709AJ 

AO 

A1 

A2 

A3-A15 

E^ 

W 

Q 

DQ0-DQ7 



4 WORD 
LINE SIZE 



64Kx8 
TAG 



MCM6706AJ 

AO 

A1 

A2-A14 

E^ 

W 

G 

DQ0-DQ7 



SWORD 
LINE SIZE 



32Kx8 
TAG 



(AO NOT USED) 



I 



1^ 



MCM6706AJ 

AO 

A1 

A2-A14 

E^ 

W 

G 

DQ0-DQ7 



16 WORD 
LINE SIZE 



16Kx8 
TAG 



(AO.AI NOT USED) 



MCM6706AJ 

AO 

A1 

A2-A14 

£ 

W 

G 

DQ0-DQ7 



32 WORD 
LINE SIZE 



8Kx8 
TAG 



(A0,A1,A2 NOT USED) 



MOTOROLA FAST SRAM DATA 



MCM4464 SERIES 
5-37 



ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


VCG 


- 0.5 to 7.0 


V 


Voltage Relative to Vss 


Vjn.Vout 


-0.5toVcc + 0.5 


V 


Output Current (per I/O) 


'out 


±30 


mA 


Power Dissipation 


Pd 


10 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


Oto + 70 


°C 


Storage Temperature 


Tstg 


-25 to +125 


"C 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higher than recommended voltages for 
extended periods of time could affect device reliability. 



This devices on this module contain circuitry 
to protect the inputs against damage due to 
high static voltages or electric fields; however, 
it is advised that normal precautions be taken 
to avoid application of any voltage higher than 
maximum rated voltages to these high-imped- 
ance circuits. 

These BiCMOS memory circuits have been 
designed to meet the dc and ac specifications 
shown in the tables, after thermal equilibrium 
has been established. The module is in a test 
socket or mounted on a printed circuit board 
and transverse air flow of at leat 500 linear feet 
per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = VcCQ = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = 


DV) 








Parameter 


Symbol 


MIn 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input High Voltage 

(DQO - 35. TDQO - 7, WE, AO) 
(A1-A15,0E, DCS.TCS) 


V|H 


2.2 
2.0 


- 


Vcc + 0.3 V* 
Vcc + 0.3 V* 


V 


Input Low Voltage 


V|L 


-0.5" 


— 


0.8 


V 



*V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2 V ac (pulse width 2 20 ns) 
**V|L (min) = - 3.0 V ac (pulse width S 20 ns) 

DC CHARACTERISTICS 



Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


l|kg(l) 


— 


— 


±10 


HA 


Output Leakage Current (S, Ex = Vm, Vout = to Vcc) 


llkg(O) 


— 


— 


±10 


^A 


AC Supply Current (G, Ex = V|l, lout = mA) 


'CCA 


— 


— 


1850 


mA 


Output Low Voltage (Iql = + 8 mA) 


Vol 


— 


— 


0.4 


V 


output High Voltage (Iqh = - 40 mA) 


VOH 


2.4 


— 


— 


V 



Note: Good decoupling of the local power supply should always be used. 

CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 




(AO, WE) 
(A1-A15,0E, DCS.TCS) 


Cin 


— 


110 
10 


PF 


Input/Output Capacitance 


Gout 


— 


10 


PF 



MCM4464 SERIES 
5-38 



MOTOROLA FAST SRAM DATA 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

READ CYCLE (See Notes 1 and 2) 



Output Timing Measurement Reference Level 1 .5 V 

Output Load See Figure 1 A 



Parameter 


Symbol 


-12 


■15 


-17 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Address Access Time 


tAVQV 


tAA 


- 


12 


- 


15 


- 


17 


ns 




AO Access Time 


tAOQV 


tAOA 


- 


10 


- 


12 


- 


14 


ns 




Data/Tag Enable Access Time 


tELQV 


tACS 


- 


12 


- 


15 


- 


17 


ns 




Output Enable Access Time 


tQLQV 


tOE 


- 


9 


- 


10 


- 


11 


ns 




Output Hold from Address Change 


tAXQX 


tOH 


4 


- 


4 


- 


4 


- 


ns 




Output Hold from AO Change 


*AOXQX 


tOH 


4 


— 


4 


— 


4 


- 


ns 




DataTTag Enable Low to Output Active 


tELQX 


tLZ 


2 


- 


2 


- 


2 


- 


ns 


3,4 


Data/Tag Enable High to Output High-Z 


tEHQZ 


tHZ 


1 


9 


1 


10 


1 


11 


ns 


3,4 


Output Enable Low to Output Active 


tQLQX 


tLZ 


1 


- 


1 


- 


1 


- 


ns 


3,4 


Output Enable High to Output High-Z 


tQHQZ 


tHZ 


1 


9 


1 


10 


1 


11 


ns 


3,4 



NOTES: 

1 . WE is high for read cycle. 

2. Enable timings are the same for both DCS and TCS. 

3. Transition is measured 200 mV from steady-state voltage with load of Figure 1 B. 

4. This parameter Is sampled and not 100% tested. 



AC TEST LOADS 



+5V 



OUTPUT- 



f 



J_ Zo= son 






OUTPUT- 



255 n 



Vl = 1.5V 



480 n 



5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A 



Figure IB 



TIIUIING LII\/IITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 



E 



MOTOROLA FAST SRAM DATA 



MCM4464 SERIES 
5-39 



READ CYCLE 1 (See Note) 



A1-A15 



AO 



Q (DATA OUT) 



X 



X 



tAVQV 



X 



X 



'AOXQX 



'AOVQV 



«AXQX 



PREVIOUS DATA VALID 



XXEXXXXXXXXM 



DATA VALID 



NOTE: Module is continuously selected (DCS or TCS = V|l, OE = V|i_). 



READ CYCLE 2 (See Note) 



A1-A15 



AO 



(DATA/TAG ENABLE) 



OE (OUTPUT ENABLE) 



Q (DATA OUT) 



X 



'AVQV 



X 



\ 



'AOVQV - 
— 'ELQV 



2: 'ELQX-* 



\ 



'GLQX — r* 



'GLQV 



^XXXXX 



X 



X 



'l*-'EHQZ-* 



/ 



■<ghq: 



DATA VALID 



NOTE: Address valid prior to or coincident with DCS or TCS going low. 



MCM4464 SERIES 
5-40 



MOTOROLA FAST SRAM DATA 



WRITE CYCLE 1 (WE Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


-12 


-15 


-17 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Address Setup Time 


•avwl 


tAS 





- 





- 





- 


ns 




AO Setup Time 


tAOVWL 


tAOS 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVWH 


«AW 


12 


- 


15 


- 


17 


- 


ns 




AO Valid to End of Write 


•aovwh 


tAOW 


10 


- 


12 


- 


14 


- 


ns 




Write Pulse Width 


tWLWH 
tWLEH 


twp 


7 


— 


10 


— 


12 


— 


ns 




Data Valid to End of Write 


tDVWH 


tDW 


6 


— 


7 


- 


8 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





- 





- 


ns 




Write Low to Data High-Z 


«WLQZ 


twz 





4 





5 





6 


ns 


3,4 


Write High to Output Active 


WVHQX 


tow 


3 


- 


3 


- 


3 


- 


ns 


3,4 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 


ns 




Write Recovery Time - AO 


tWHAOX 


tWR 





- 





- 





- 


ns 





NOTES: 

1 . A write occurs during the overlap of DCS o r TC S low and WE low. 

2. Enable timings are the same for both DCS and TCS. 

3. Transition is measured 200 mV from steady-state voltage with load of Figure 1 B. 

4. This parameter is sampled and not 100% tested. 



WRITE CYCLE 1 



A1-A15 



AO 



1 



DCS/TCS 
(DATA/TAG ENABLE) 



WE (WRITE ENABLE) 



D (DATA I 



Q (DATA OUT) 



tAVWH 



•WHAX- 



X 



'AOVWL- 



'AOVWH 



\ 



:^^ 



•avwl 



'WLEH 



»WLWH 



tDVWH *- 



tWHAOX 



X 



/ 



/ 



DATA valid 



tWHDX 



X 



E 



•wlqz 



HIGH-Z 



<XS^ 



HIGH-Z 



-^XXX) 



•tWHQX 



MOTOROLA FAST SRAM DATA 



MCM4464 SERIES 
5-41 



WRITE CYCLE 2 (DCS orTCS Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


-12 


-15 


-17 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


MIn 


Max 


MIn 


Max 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 


ns 




AO Setup Time 


tAOVEL 


tAOS 





- 





- 





- 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


12 


- 


15 


- 


17 


- 


ns 




AO Valid to End of Write 


tAOVEH 


tAOW 


10 


- 


12 


- 


14 


- 


ns 




Data/Tag Enable to End of Write 


'ELEH, 
tELWH 


tew 


12 


— 


15 


— 


17 


— 


ns 




Data Valid to End of Write 


tDVEH 


tDW 


6 


- 


7 


- 


8 


- 


ns 




Data Hold Time 


tEHDX 


tDH 


5 


- 


5 


- 


5 


- 


ns 




Write Recovery Time 


tEHAX 


tWR 


5 


- 


5 


- 


5 


- 


ns 




Write Recovery Time - AO 


<EHAOX 


tWR 


5 


- 


5 


- 


5 


- 


ns 





NOTES: 

1. A write occurs during the overiap of DCS o r TCS low and WE low. 

2. Enable timings are the same for both DCS and TCS. 



WRITE CYCLE 2 



A1-A15 



AO 



DCSn"CS 
(DATAH^AG ENABLE) 



WE (WRITE ENABLE) 



X 



X 



'AVEH 



'AOVEH 



- 'AOVEL 
»AVEL - 



}^ 



'ELEH 



'ELWH 



\ 



X 



.r 



D (DATA I 



:xxxxxxxxxxxxxxxxxxxx) ( 



tDVEH 



xz 



*EHAX 



'EHAOX 



/ 



DATA VALID 



tEHDX 



rmm 



Q (DATA OUT) - 



HIGH-Z 



MCM4464 SERIES 
5-42 



MOTOROLA FAST SRAM DATA 



Motorola Memory Prefix 
Part Number 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 



44X64 m 



t 



Speed (12 = 12 ns, 15 = 15 ns, 17=17 ns) 
Package (SG = Gold Pad SIMM) 



Part Number 


Unified/Split 


Word Line Size 


TAG Depth 


MCM44A64 


Unified 


4 


64K 


MCM44B64 


Unified 


8 


32K 


MCM44C64 


Unified 


16 


16K 


MCM44D64 


Unified 


32 


8K 


MCM44E64 


Split 


4 


64K 


MCM44F64 


Split 


8 


32K 


MCM44G64 


Spllit 


16 


16K 


MCM44H64 


Split 


32 


8K 



MOTOROLA FAST SRAM DATA 



MCM4464 SERIES 
5-43 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



1 



4MB R4000 Secondary Cache 
Fast Static RAM Module Set 

Four MCM44256 modules comprise a full 4 MB of secondary cache for the 
R4000 processor. Each module contains nine MCM6729WJ fast static RAIVls for 
a cache data size of 256K x 36. The tag portion, dependent on word line size, 
contains either two MCM6729WJ or one MCM6726WJ fast static RAMs. All input 
signals, except AO and WE are buffered using 74FBT2827 drivers with series 
25 ii resistors. 

The MCM6729WJ and MCM6726WJ are fabricated using high-performance 
silicon-gate BiCMOS technology. Static design eliminates the need for internal 
clocks or timing strobes. 

All 4MB R4000 supported secondary cache options are available. 

• Single 5 V ± 1 0% Power Supply 

• All Inputs and Outputs are TTL Compatible 

• Three State Outputs 

• Fast Module Access Time: 1 2/1 5/1 7 ns 

• Zero Wait-State Operation 

• Unified or Split Seconday Cache is Supported 

• Word Line Sizes of 4, 8, 16, and 32 are Available (See Ordering Information 
for Details) 

• Decoupling Capacitors are Used for Each Fast Static RAM and Buffer, Along 
with Bulk Capacitance for Maximum Noise Immunity 

• High Quality Multi-Layer FR4 PWB with Separate Power and Ground Plane 



MCM44256 Series 



PIN NAMES 

AO - A17 Address Inputs 

We ■ Write Enable 

DCS Data Enable 

TCS Tag Enable 

OE Output Enable 

DQO - DQ35 Data Input / Output 

TDQO - TDQ7 . . . TAG Data Input / Output 

Vcc +5V Power Supply 

Vss Ground 

For proper operation of the device, Vss "^"st 
be connected to ground. 



PIN ASSIGNMENT 

■TOP VIEW 



Vss 

DQO 
DQ2 
DQ4 
DQ6 
DQ7 
DQ9 
DQ11 
DQ13 

Vss 

DQ16 
DQ18 
DQ20 
DQ22 

Vcc 

DQ24 
DQ26 
DQ28 

Vss 

DQ31 

DQ33 

DQ35 

WE 

A1 

A3 

A5 

Vss 

DCS 

A7 

A9 

A11 

A12 

A14 

A16 

TCS 

Vss 

TDQ2 
TDQ4 
TDQ6 

vcc 



vcc 


2 


1 


DQ1 


4 


3 


DQ3 


6 


5 


DQ5 


8 


7 


Vss 


10 


9 


DQ8 


12 


11 


DQ10 


14 


13 


DQ12 


16 


15 


DQ14 


18 


17 


DQ15 


20 


19 


DQ17 


22 


21 


DQ19 


24 


23 


DQ21 


26 


25 


Vss 


28 


27 


DQ23 


30 


29 


DQ25 


32 


31 


DQ27 


34 


33 


DQ29 


36 


35 


DQ30 


38 


37 


DQ32 


40 


39 


DQ34 


42 


41 


Vss 


44 


43 


AO 


46 


45 


A2 


48 


47 


A4 


50 


49 


A6 


52 


51 


Vcc 

OE 


54 
56 


53 
55 


AS 


58 


57 


A10 


60 


59 


Vss 

A13 


62 
64 


61 
63 


A15 


66 


65 


A17 


68 


67 


TDQO 


70 


69 


TDQ1 


72 


71 


TDQ3 


74 


73 


TDQ5 


76 


75 


TDQ7 


78 


77 


Vss 


80 


79 



MCM44256 SERIES 
5-44 



MOTOROLA FAST SRAM DATA 



BLOCK DIAGRAM 



TCS 
DCS — 

OE — 

A1 

A2 
A3-A17 

AO 



74FBT2827 
DRIVER 



DQ0-DQ35 ^ 

WE- 
TDQ0-TDQ7- 



■^ 



256KX 36 CACHE r 

r' 



_ MCM6729WJ 

E 

G 

A1 

A2 

A3-A17 

AO 

DQ0-DQ3 

W 



TAG OPTIONS: 



MCM6729WJ 

AO 

A1 

A2 

A3-A17 

E. 

W 

G 

DQ0-DQ3 



4 WORD 
LINE SIZE 



256Kx8 
TAG 



MCM6726WJ 

AO 

A1 

A2-A16 

£ 

W 

G 

DQ0-DQ7 



8 WORD 
LINE SIZE 



128Kx8 
TAG 



(AO NOT USED) 



MCM6726WJ 

AO 

A1 

A2-A16 

E_ 

W 

G 

DQ0-DQ7 



16 WORD 
LINE SIZE 



64Kx8 
TAG 



(AO, A1 NOT USED) 



MCM6726WJ 

AO 

A1 

A2-A16 

E^ 

W 

G 

DQ0-DQ7 



32 WORD 
LINE SIZE 



32Kx8 

TAG 



(A0,A1,A2 NOT USED) 



1 



MOTOROLA FAST SRAM DATA 



MCM44256 SERIES 
5-45 



ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vss = V) 



Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


vcc 


-0.5 to 7.0 


V 


Voltage Relative to Vss 


V|n. Vout 


-0.5 to Vcc + 0.5 


V 


Output Current (per I/O) 


lout 


±30 


mA 


Power Dissipation 


Pd 


10 


W 


Temperature Under Bias 


Tbias 


-10 to + 85 


"C 


Operating Temperature 


Ta 


to + 70 


°C 


Storage Temperature 


Tstg 


-25 to +125 


°C 



NOTE: Permanent device damage may occur if ABSOLUTE lyiAXIIWIUIVI RATINGS are 
exceeded. Functional operation shiould be restricted to RECOMMENDED OPER- 
ATING CONDITIONS. Exposure to higtier tiian recommended voltages for 
extended periods of time could affect device reliability. 



Tills devices on this module contain circuitry 
to protect the inputs against damage due to 
high static voltages or electric fields; however, 
it is advised that normal precautions be talten 
to avoid application of any voltage higher than 
maximum rated voltages to these high-Imped- 
ance circuits. 

These BiCMOS memory circuits have been 
designed to meet the dc and ac specifications 
shown in the tables, after themial equilibrium 
has been established. The module is in a test 
soclcet or mounted on a printed circuit board 
and transverse air flow of at leaf 500 linear feet 
per minute is maintained. 



DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = VcCQ = 5.0 V + 10%, Ta = to + 70°C, Unless Otherwise Noted) 



RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss = 


OV) 








Parameter 


Symbol 


MIn 


Typ 


Max 


Unit 


Supply Voltage (Operating Voltage Range) 


Vcc 


4.5 


5.0 


5.5 


V 


Input IHigh Voltage 

(DQO - 35, TDQO - 7, WE, AO) 
(A1-A17,0E, DCS,TCS) 


V|H 


2.2 
2.0 


- 


Vcc + 0.3 V* 
Vcc + 0.3 V* 


V 


Input Low Voltage 


V|L 


-0.5** 


— 


0.8 


V 



*V|H (max) = Vcc + 0-3 V dc; V|h (max) = Vcc + 2 V ac (pulse width < 20 ns) 
**V|L (min) = - 3.0 V ac (pulse width ^ 20 ns) 

DC CHARACTERISTICS 



Parameter 


Symbol 


MIn 


Typ 


Max 


Unit 


Input Leakage Current (All Inputs, Vjn = to Vcc) 


'lkg(l) 


— 


— 


±10 


jiA 


Output Leal<age Current (G, Ex = V|h, Vqui = to Vcc) 


llkg(O) 


— 


— 


±10 


^lA 


AC Supply Current (G, Ex = V|l, lout = mA) 


'CCA 


— 


— 


1750 


mA 


Output Low Voltage (Iql = + 8 mA) 


Vol 


— 


— 


0.4 


V 


output High Voltage (Iqh = - 4.0 mA) 


VOH 


2.4 


— 


— 


V 



NOTE: Good decoupling of the local power supply should always be used. 

CAPACITANCE (f = 1 .0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 1 00% Tested) 



Parameter 


Symbol 


Typ 


Max 


Unit 


Input Capacitance 




(AO, WE) 
(A1-A17,0E, DCS,TCS) 


Cin 


— 


110 
10 


pF 


Input/Output Capacitance 


Gout 


— 


10 


PF 



MCM44256 SERIES 
5-46 



MOTOROLA FAST SRAM DATA 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Vcc = 5.0 V ± 10%, Ta = to + 70°C, Unless Otherwise Noted) 



Input Timing Measurement Reference Level 1 .5 V 

Input Pulse Levels to 3.0 V 

Input Rise/Fall Time 3 ns 

READ CYCLE (See Notes 1 and 2) 



Output Timing Measurement Reference Level 1 .5 V 

Output Load See Figure 1A 



Parameter 


Symbol 


-12 


-15 


-17 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Address Access Time 


tAVQV 


tAA 


- 


12 


- ■ 


15 


- 


17 


ns 




AG Access Time 


tAOAQV 


tAOA 


— 


10 


- 


12 


- 


14 


ns 




Data/Tag Enable Access Time 


tELQV 


tACS 


- 


12 


- 


15 


- 


17 


ns 




Output Enable Access Time 


tQLQV 


tOE 


- 


9 


- 


10 


- 


11 


ns 




Output Hold from Address Change 


tAXQX 


tOH 


4 


- 


4 


- 


4 


- 


ns 




Output Hold from AO Change 


tAOXQX 


tOH 


4 


- 


4 


- 


4 


- 


ns 




Data/Tag Enable Low to Output Active 


tELOX 


tLZ 


2 


- 


2 


- 


2 


- 


ns 


3,4 


Data/Tag Enable High to Output High-Z 


tEHQZ 


tHZ 


1 


9 


1 


10 


1 


11 


ns 


3,4 


Output Enable Lovi/ to Output Active 


tQLQX 


tLZ 


1 


- 


1 


- 


1 


- 


ns 


3,4 


Output Enable High to Output High-Z 


tGHQZ 


tHZ 


1 


9 


1 


10 


1 


11 


ns 


3,4 



NOTES: 

1 . WE is high for read cycle. 

2. Enable timings are the same for both DCS and TCS. 

3. Transition is measured 200 mV from steady-state voltage with load of Figure IB. 

4. This parameter is sampled and not 100% tested. 



OUTPUT (T 



_L Zo= 50 



AC TEST LOADS 



ii JL ^ f'L 



= son 



OUTPUT- 



255 n 



Vl=1.5V 



+5V 



480 n 



5pF 

(INCLUDING 
SCOPE AND JIG) 



Figure 1 A 



Figure 1B 



TIIUIING LIIUIITS 

The table of timing values shows either a 
minimum or a maximum limit for each param- 
eter. Input requirements are specified from 
the external system point of view. Thus, ad- 
dress setup time is shown as a minimum 
since the system must supply at least that 
much time (even though most devices do not 
require it). On the other hand, responses from 
the memory are specified from the device 
point of view. Thus, the access time is shown 
as a maximum since the device never pro- 
vides data later than that time. 
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MCM44256 SERIES 
5-47 



READ CYCLE 1 (See Note) 



A1-A17 



AO 



Q (DATA OUT) 



T 



tAVQV 



X 



'AOXQX 



>AOVQV 



<AXQX 



PREVIOUS DATA VALID 



X 



X 



DATA VALID 



NOTE: Module is continuously selected (DCS orTCS = V|l, OE = V||_) 



READ CYCLE 2 (See Note) 



I 



A1-A17 



AO 



DCSn"CS 
(DATA/TAG ENABLE) 



OE (OUTPUT ENABLE) 



Q (DATA OUT) 



X 



•avqv 



X 



\ 



'AOVQV - 
— 'ELQV 



i" 'elqx- 



\ 



'GLQX 



'GLQV 



X 



X 



^r*-'EHQZ*" 



/ 



■tGHQZ 



DATA VALID 



) 



NOTE: Address valid prior to or coincident with DCS or TCS going low. 
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WRITE CYCLE 1 (WE Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


-12 


-15 


-17 


Unit 


Notes 


Standard 


Alternate 


MIn 


Max 


Min 


Max 


Min 


Max 


Address Setup Time 


tAVWL 


tAS 





- 





- 





- 


ns 




AO Setup Time 


tAOVWL 


tAOS 





— 





— 





- 


ns 




Address Valid to End of Write 


tAVWH 


tAW 


12 


- 


15 


- 


17 


- 


ns 




AO Valid to End of Write 


tAOVWH 


tAOW 


10 


- 


12 


- 


14 


- 


ns 




Write Pulse Width 


tWLWH 
tWLEH 


twp 


7 


— 


10 


— 


12 


— 


ns 




Data Valid to End of Write 


tDVWH 


tDW 


6 


- 


7 


- 


8 


- 


ns 




Data Hold Time 


tWHDX 


tDH 





- 





- 





- 


ns 




Write Low to Data High-Z 


tWLQZ 


twz 





4 





5 





6 


ns 


3,4 


Write High to Output Active 


tWHQX 


tow 


3 


- 


3 


- 


3 


- 


ns 


3.4 


Write Recovery Time 


tWHAX 


tWR 





- 





- 





- 


ns 




Write Recovery Time - AO 


tWHAOX 


tWR 





- 





- 





- 


ns 





NOTES: 

1 . A write occurs during the overiap of DCS or TCS low and WE low. 

2. Enable timings are the same for both DCS and TCS. 

3. Transition is measured 200 mV from steady-state voltage with load of Figure 1 B. 

4. This parameter is sampled and not 100% tested. 



WRITE CYCLE 1 



A1-A17 



AO 



DCSffCS 
(DATA/TAG ENABLE) 



WE (WRITE ENABLE) 



X 



'avwh 



tWHAX- 



X 



UOVWL- 



•aovwh 



\ 



'avwl 



•WLEH 



}^ 



IWLWH 



••- 'DVWH »" 



D (DATA I 



^ rnxmrnm 



tWHAOX 



X 



I 



/ 



data valid 



tWHDX 



X 



E 



>WLQZ 



Q (DATA OUT). 



HIGH-Z 



<XXX) 



HIGH-Z 



^xxx^ 



•|-<WHQX 
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WRITE CYCLE 2 (DCS or TCS Controlled, See Notes 1 and 2) 



Parameter 


Symbol 


-12 


-15 


-17 


Unit 


Notes 


Standard 


Alternate 


Min 


Max 


Min 


Max 


Min 


Max 


Address Setup Time 


tAVEL 


tAS 





- 





- 





- 


ns 




AO Setup Time 


tAOVEL 


tAOS 





- 





— 





— 


ns 




Address Valid to End of Write 


tAVEH 


tAW 


12 


- 


15 


- 


17 


- 


ns 




AO Valid to End of Write 


tAOVEH 


tAOW 


10 


- 


12 


- 


14 


- 


ns 




Data/Tag Enable to End of Write 


tELEH. 
tELWH 


tew 


12 


— 


15 


— 


17 


— 


ns 




Data Valid to End of Write 


tDVEH 


tow 


6 


- 


7 


— 


8 


— 


ns 




Data Hold Time 


tEHDX 


tDH 


5 


- 


5 


- 


5 


- 


ns 




Write Recovery Time 


tEHAX 


tWR 


5 


- 


5 


- 


5 


- 


ns 




Write Recovery Time - AO 


tEHAOX 


tWR 


5 


- 


5 


- 


5 


- 


ns 





NOTES: 

1 . A write occurs during tiie overiap of DCS or TC S low and WE low. 

2. Enable timings are tfie same for botii DCS and TCS. 



WRITE CYCLE 2 



A1-A17 



X 



AO 



X 



DCsn-cs 

(DATA/TAG ENABLE) 



tAVEH 



tAOVEH 



- tAOVEL 
tAVEL - 



}v 



'ELEH 



tELWH 



WE (WRITE ENABLE) 



\ 



£ 



D (DATA I 



:xxxxxxxxxxxxxxxxxxxx^ 



tDVEH 



X 



>c 



tEHAX 



tEHAOX 



/ 



DATA VALID 



tEHDX 



Kmm 



Q (DATA OUT). 



HIGH-Z 
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MOTOROLA FAST SRAM DATA 



Motorola Memory Prefix 
Part Number 



ORDERING INFORMATION 
(Order by Full Part Number) 



MCM 



44X . 25g m 



t 



Speed (12= 12ns, 15 = 15ns, 17=17ns) 
Package (SG = Gold Pad SIMM) 



Part Number 


Unified/Split 


Word Line Size 


TAG Depth 


MCM44A256 
MCM44B256 
MCM44G256 
MCM44D256 


Unified/Split 
Unified/Split 
Unified/Split 
Unified/Split 


4 
8 
16 
32 


256K 
128K 
64K 
32K 
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5-51 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Advance Information 

256KB and 512KB BurstRAM™ 

Secondary Cache Module for 

Pentium™ 



MCM72BA32 
l\/ICM72BA64 



1 



The MCM72BA32SG and MCM72BA64SG are designed to provide a burtstable, 
higii performance, 256K/512K L2 cache for the Pentium microprocessor. The modules 
are configured as 32K x 72 and 64K x 72 bits in a 136 pin dual readout single inline 
memory module (SIMI^). The module uses four of fvlotorola's MCM67B618 or 
MCM67B518BiCr\/lOSBurstRAMs. ___ 

Bursts can be initiated with either address status processor (ADSP) or address 
status controller (ADSC). Subsequent burst addresses are generated internal to the 
BurstRAM by the burst advance (ADV) input pin. 

Write cycles are internally self timed and are initiated by the rising edge of the clock 
(K) input. Eight write enables are provided for byte write control. 

The cache family is designed to interface with popular Pentium cache controllers 
with on board TAG. 

PDO - PD2 are reserved for density identification. 



Dual Readout SIMM for Circuit Density 

Single 5 V ± 5% Power Supply 

All Inputs and Outputs are TTL Compatible 

Three State Outputs 

Byte Parity 

Fast Module Cycle Time: 66 MHz, 60 MHz, 50MHz 

Decoupling Capacitors for each Fast Static RAM 

High Quality Multi-Layer FR4 PWB With Separate Power and Ground Plane 

1/Os are 3.3 V Compatible 



BurstRAM is a trademark of Motorola. 
Pentium is a traclemarl< of Intel Corp. 

This document contains information on a new product. Specifications and information herein are subject to change without notice. 
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PIN ASSIGNMENT 

68-LEAD DUAL READOUT SIMM 

TOP VIEW 



PIN NAMES 

AO - A15 Address Inputs 

KO, K^_^ Clock 

WO -_W7 Byte Write 

EO, E1_ Module Enable 

GO, G1 Module Output Enable 

DQO - DQ63 Cache Data Input/Output 

DQPO - DQP7 Data Parity Input/Output 

ADSC Controller Address Status 

ADS P Processor Address Status 

ADV Burst Advance 

PDO - PD2 Presence Detect 

Vcc + 5V Power Supply 

Vss Ground 



PDO 


1 


69 


PD1 


2 


70 


IX)0 


3 


71 


DQ1 


4 


72 


Vcc 


5 


73 


DQ4 


6 


74 


DQ6 


7 


75 


DQPO 


8 


76 


DQ8 


9 


77 


DQ10 


10 


78 


Vss 


11 


79 


KO 


12 


80 


Vss 


13 


81 


DQ14 


14 


82 


Vcc 


15 


83 


DQ16 


16 


84 


DQ17 


17 


85 


DQ19 


18 


86 


DQ21 


19 


87 


Vcc 


20 


88 


DQP2 


21 


89 


DQ24 


22 


90 


DQ26 


23 


91 


DQ28 


24 


92 


Vss 


25 


93 


DQ31 


26 


94 


DQP3 


27 


95 


Vss 


28 


96 


WO 


29 


97 


W2 


30 


98 


ADSP 


31 


99 


ADV 


32 


100 


Vcc 


33 


101 


W4 


34 


102 


we 


35 


103 


DQ32 


36 


104 


DQ33 


37 


105 


Vss 


38 


106 


DQ36 


39 


107 


DQ38 


40 


108 


DQ39 


41 


109 


DQ40 


42 


110 


Vcc 


43 


111 


DQ43 


44 


112 


DQ45 


45 


113 


DQ46 


46 


114 


DQP5 


47 


115 


Vss 


48 


116 


K1 


49 


117 


Vss 


50 


118 


DQ52 


51 


119 


DQ53 


52 


120 


DQ55 


53 


121 


DQP6 


54 


122 


Vcc 


55 


123 


DQ58 


56 


124 


DQ60 


57 


125 


DQ62 


58 


126 


DQP7 


59 


127 


AO 


60 


128 


A2 


61 


129 


A4 


62 


130 


A6 


63 


131 


A8 


64 


132 


A10 


65 


133 


A12 


66 


134 


A14 


67 


135 


Vss 


68 


136 



Vss 

PD2 

Vcc 

DQ2 
DQ3 
DQ5 
DQ7 

Vss 

DQO 
DQ11 
DQ12 

Vss 

DQ13 
DQ15 
DQP1 

Vss 

DQ18 
DQ20 
DQ22 
DQ23 

Vss 

DQ25 
DQ27 
DQ29 
DQ30 

Vss 

E0_ 

m 

W3 
GO 
ADSC 

yss 

G1_ 

W5 



W7 

El 

DQ34 

DQ35 

DQ37 

vcc 

DQP4 
DQ41 
DQ42 
DQ44 

Vss 

DQ47 
DQ48 
DQ49 

Vss 

0Q50 
DQ51 
DQ54 
DQ56 

Vss 

DQ57 
DQ59 
DQ61 
DQ63 

Vcc 

A1 
A3 
A5 
A7 

Vss 

A9 
All 
A13 
A15 
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32K/64K X 72 BurstRAM MEMORY MODULE BLOCK DIAGRAM 



16 
A0-A15 y^ 



ADSC 
ADV 

KO 

GO 
EO 



G1 
IT 



MCM67B618 _ 

A0-A15 LW 



ADSP 

ADSC 
ADV 

K 

G 

E 



DQ0-DQ7 
DQ8 

Dw 

DQ9-DQ16 
DQ17 



MCM67B618 _ 

A0-A15 LW 



ADSP 

ADSC 
ADV 

K DQ9-DQ16 



DQ0-DQ7 

DQ8 
UW 



DQ17 



MCM67B618 _ 

A0-A15 LW 



ADSP 

ADSC 
ADV 



DQ0-DQ7 

DQ8 
UW 

DQ9-DQ16 

DQ17 



MCM67B618 _ 

A0-A15 LW 



ADSP 

ADSC 
ADV 

K 

G 
E 



DQ0-DQ7 

DQ8 
UW 

DQ9-DQ16 

DQ17 



WO 

/ »■ DQ0-DQ7 



DQPO 
WT 



/ » DQ8-DQ15 



■*- DQP1 



W2 



/ * ■ DQ16-DQ23 

»• DQP2 

W3 

^—-' DQ24-DQ31 

DQP3 



T 



W4 

/ » DQ32-DQ39 



■*- DQP4 
- W5 



^ 



DQ40-DQ47 



■*- DQP5 



W6 



/ » DQ48-DQ55 



DQP6 
W7 



/ m DQ56-DQ63 
*• DQP7 
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ORDERING INFORMATION 
(Order by Full Part Number) 



72BA32 
MCM 72BA64 m 



Motorola Memory Prefix 



Part Number 



f 



Speed (66 = 66 MHz, 60 = 60 MHz. 

50 = 50 MHz) 
Package (SG = Gold Pad SIMM) 



Full Part Numbers — MCM72BA32SG66 
MCM72BA64SG66 



MCM72BA32SG60 
MCM72BA64SG60 



MCM72BA32SG50 
MCM72BA64SG50 



1 
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CHAPTER 5 MOTOROLA FAST SRAM DATA 
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Military Products Q 



In addition to tlie parts covered in this data 
book, Motorola also offers a wide range of 
military memory parts. For more information, 
including a complete military memory product 
listing, please refer to DL1 44/D, Military 
Memory Family Data. 
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Reliability Information 
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MOTOROLA 

SEMICONDUCTOR PRODUCTS SECTOR 

IMPERATIVES 





ACTION 
IMPERATIVES 


ENABLING 
IMPERATIVES 


RESULTS 
IMPERATIVES 




TECHNOLOGY 


\ 










FINANCIAL 
PERFORMANCE 






X 




MANUFACTURING 


^^ 






"'^^^^ 


SPEED 

OF 

EXECUTION 




► 






.^ 






JAPAN/GLOBAL 


y^ 


^^ 






MARKET 
SHARE 






/^ 




QUALITY/SERVICE 


X 









TOTAL CUSTOMER 
SATISFACTION 
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FASTATICS 



DIVISION QUALITY STATEMENT 



MOTOROLA FAST STATIC RAM PRODUCTS DIVISION 



The Fast Static RAM Products Division is committed to being a world class CIVIOS, BiCMOS, Application Specific, 
and Module Fast Static RAM supplier. This means the integration of outstanding product and technology designs, 
linked with excellent manufacturing, cycle time, customer service, and engineering analysis. 

This will be accomplished through dedication to a continuous quality improvement culture that will ensure our success 
in reaching the Motorola Corporate goal of total customer satisfaction. 

We trust that you will experience Motorola Fast Static RAM Products Division as the best memory supplier through 
WORLD CLASS product margins and services. 



ogejKung fj 

ice-President and Genen 



Roge 

Vice-President and (General Manager 

Fast Static RAM Division 

Microprocessor and Memory Technologies Group 



^:.U Md.^- 



Michael Phillips 

Director, Reliability and Quality Assurance 

MOS Memory Products 

Microprocessor and Memory Technologies Group 



1 
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QUALITY SYSTEMS 

Motorola Fast Static RAM Products Division maintains a 
World Wide Quality Assurance system that is second to none. 
Daily status reports are received from remote locations, and 
any problems that arise are tackled on a timely basis. The Fast 
Static RAM Products Division is also a leader in accurate and 
efficient methods of quality data collection and reporting. 

Every unit that the Fast Static Ram Products Division pro- 
duces is coded so that complete traceability is maintained, 
including visibility to the wafer and assembly lot level. The 
Quality System ensures that we can provide any specific pro- 
cessing information to our customers on request. 

INTERNAL QUALIFICATION DISCIPLINE 

Motorola recognizes the need to establish that all Fast 
Static RAM devices, both new products as well as existing 
ones, reach and maintain a level of quality and reliability that 
is unsurpassed in the electronics marketplace. To ensure this, 
internal qualification requirements, procedures, and methods 
as well as vendor qualification specifications have been devel- 
oped. These activities are intended to provide a consistent, 
comprehensive, and methodical approach to device quali- 
fication and to improve our customer's understanding of 
Motorola's qualification results and their subsequent appli- 
cation implications. 

For qualification results to be valid and acceptable, the col- 
lected data must be proven accurate to the highest possible 
confidence level. Therefore, a complete device history and 
data log is kept with any lost or missing data potentially leading 
to test results that are unusable for qualification purposes. 
Testing conditions and pass/fail criteria are established before 
stressing begins. Strict adherence to these criteria and the use 
of control devices ensure that the test results are valid and 
meaningful. 

New Fast Static RAM devices which are under develop- 
ment or in the prototype stage are subject to requirements de- 
fined for the three levels of the development cycle. These 
levels are the alpha, beta, and introductory phases of device 
development. Each phase contains guidelines and controls 
concerning issues such as device labeling, numberof custom- 
ers, sample quantities, pricing and stocking levels, and open- 
order-entry timing. Decisions regarding these items are made 
jointly by marketing, design, product, and reliability personnel. 

JOINT QUALIFICATION 

As a result of the rigorous discipline used for internal quali- 
fication of Motorola Fast Static RAM products, our customers 
can benefit from joint qualification activities. Motorola's clearly 
defined qualification procedures improve the customer's abil- 
ity to comprehend the qualification results in an effective man- 
ner which aides in their qualification decision making process. 



Through parallel qualification activities between Motorola and 
its customers, this procedure can cut qualification costs by 
reducing duplication of effort, improving resource utilization, 
and shortening introduction cycle time. This helps to ensure 
competitive edge advantages for our customers. 

Joint Qualification activities result in a partnership type of 
interaction between Motorola and its customers on an engi- 
neering level. This assists our customers in two critical areas. 
First, it allows them to understand more clearly the strengths 
and weaknesses of Motorola's products. Secondly, our cus- 
tomers can make clear decisions concerning which stresses 
they need to concentrate on during their internal qualification 
activities. 

QUALITY MONITORING 

Average Outgoing Quality (AOQ) refers to the number of 
devices per million that are outside specification limits at the 
time of shipment. Motorola has continually improved its outgo- 
ing quality, and has established a goal of zero defects. This 
level of quality will lead to vendor certification programs with 
many of our customers. The program ensures a certain level 
of quality, thus allowing a customer to either reduce or elimi- 
nate the need for incoming inspections. 

By paying strict attention to quality at an early stage, the 
possibility of failures occurring further down the line is greatly 
minimized. Motorola's electrical parametric testing eliminates 
devices that do not conform to electrical specification. Addi- 
tional parametric testing on a sample basis provides data for 
continued improvement. 

AVERAGE OUTGOING QUALITY 
CALCULATION 

AOQ in PPM = (Process Average) 

• (Lot Acceptance Rate ) • (106) 

Process Average ^ Total Projected Reject Devices' 
Total Numberof Devices 

Projected Reject Devices = Defects in Sample 
Sample Size 

• Lot Size 

Total Number of Devices = Sum of all the units in each 
submitted lot 

Lot Acceptance Rate = 1 - Number of Lots Rejected 
Number of Lots Tested 

*106 = Conversion to parts per million (PPM) 

The chart in Figure 1 indicates the product Average Out- 
going Quality performance as measured in parts per million. 
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— = VISUAL 
^— = ELECTRICAL 




1988 



1989 



1990 



1991 



1992 



1993 



Figure 1.FSR AM AOQ 
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STATISTICAL PROCESS CONTROL 



Motorola's Fast Static RAM Products Division is continually 
pursuing new ways to improve product quality. Initial design 
improvement is one method that can be used to produce a 
superior product. Equally important to outgoing product 
quality is the ability to produce product that consistently 
conforms to specification. Process variability is the basic 
enemy of semiconductor manufacturing since it leads to 
product variability. Used in all phases of Motorola's product 
manufacturing, STATISTICAL PROCESS CONTROL (SPC) 
replaces variability with predictability. The traditional philoso- 
phy in the semiconductor industry has been adherence to the 
data sheet specification. Using SPC methods ensures that the 
product will meet specific process requirements throughout 
the manufacturing cycle. The emphasis is on defect preven- 
tion, not detection. Predictability through SPC methods 
requires the manufacturing culture to focus on constant and 
permanent improvements. Usually, these improvements can- 
not be bought with state-of-the-art equipment or automated 
factories. With quality in design, process, and material 
selection, coupled with manufacturing predictability, Motorola 
produces world class products. 

The immediate effect of SPC manufacturing is 
predictability through process controls. Product centered and 
distributed well within the product specification benefits 
Motorola with fewer rejects, improved yields, and lower cost. 
The direct benefit to Motorola's customers includes better 
incoming quality levels, less inspection time, and 
ship-to-stock capability. Circuit performance is often 
dependent on the cumulative effect of component variability. 
Tightly controlled component distributions give the customer 
greater circuit predictability. Many customers are also 
converting to just-in-time (JIT) delivery programs. These 
programs require improvements in cycle time and yield 
predictability achievable only through SPC techniques. The 
benefit derived from SPC helps the manufacturer meet the 
customer's expectations of higher quality and lower cost 
product. 

Ultimately, Motorola will have Six Sigma capability on all 
products. This means parametric distributions will be centered 
within the specification limits, with a product distribution of plus 
or minus Six Sigma about mean. Six Sigma capability, shown 
graphically in Figure 2, details the benefit in terms of yield and 



outgoing quality levels. This compares a centered distribution 
versus a 1 .5 sigma worst case distribution shift. 

New product development at Motorola requires more 
robust design features that make them less sensitive to minor 
variations in processing. These features make the implemen- 
tation of SPC much easier. 



^ff^ 


-6a -5a -4a -3a -2a -ia o 


la ia 3a 40 sa ea 1 


Standard Deviations From Mean 


Distribution Centered 


Distribution Shifted ±1.5 


At± 3 a 2700 ppm defective 

99.73% yield 
At±4a63ppm defective 

99.9937% yield 

At + 5a0.57ppm defective 
99.999943% yield 


66810 ppm defective 
93.32% yield 

621 ppm defective 
99.379% yield 
233 ppm defective 
99.9767% yield 


At ± 6 a 0.002 ppm defective 
99.9999998% yield 


3.4 ppm defective 
99.99966% yield 



Figure 2. Percent Defective and Yield from a Normal 
Distribution of Product with 6a Capability 



MARKING PERMANENCY, HERMETICITY, 
AND SOLDERABILITY MONITORS 

Marking permanency testing is performed per Motorola 
specification. The procedure involves soaking the device in 
various solvents, brushing the markings, and then inspecting 
the markings for legibility. 

Hermeticity monitoring includes tests for both fine and 
gross leaks in the hermetic package seal. 

Solderability testing is used to ensure that device leads can 
be soldered without voids, discoloration, flaking, dewetting, or 
bridging. Typically, the test specifies steam preconditioning 
followed by a 235 to 260°C solder dip and microscope inspec- 
tion of the leads. 
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RELIABILITY STRESS TESTS 

The following summary briefly describes the various 
reliability tests included in the Motorola reliability monitor 
program. 

DYNAMIC EARLY FAIL STUDY 

This stress is performed to accelerate infant mortality fail- 
ure mechanisms, which are defects that occur within the first 
year of normal device operation. Typical stress is a tempera- 
ture of 125°C, nominal voltage (6.5 V), and a duration of 72 
hours. All devices used in this test are sampled directly after 
tfie standard production final test flow with no prior burn-in or 
other prescreening, unless called out in the normal production 
flow. 

DYNAMIC AND STATIC 
LONG TERM LIFETEST 

Both Dynamic and Static Long Term Lifetests are per- 
formed to accelerate failure mechanisms and access para- 
metric shifts, which are voltage and thermally activated. This 
is done through the application of extreme temperatures and 
the use of biased operating conditions. Typical stress temper- 
ature is 125°C with the bias applied being equal to or greater 
than the data sheet nominal value. All devices used in the long 
term lifetest are sampled from the Dynamic Early Fail Study. 
Testing is either performed with dynamic signals applied to the 
devices or in a static bias configuration for a test duration of 
1008 hours. 

TEMPERATURE CYCLE 

This test accelerates the effects of thermal expansion 
mismatch among the different components within a specific 
die and packaging system. This test is typically performed to 
minimum and maximum temperatures of - 65 to + 150°C for 
a duration of 500 cycles. During temperature cycle testing, 
devices are inserted into a cycling system and held at cold 
dwell temperature for at least ten minutes. Following this cold 
dwell, the devices are heated to the hot dwell where they 
remain for another ten minutes. The system employs a 
circulating air environment to assure rapid stabilization at the 
specified temperature. 

THERMAL SHOCK 

The objective of this test is the same as that for Tem- 
perature Cycle testing: to emphasize differences in expansion 
coefficients for components of the packaging system. How- 
ever, thermal shock provides additional stress because the 
device is exposed to a sudden change in temperature due to 
the transfer time of ten seconds maximum as well as the 
increased thermal conductivity of a liquid ambient. This test is 
typically performed to minimum and maximum temperatures 



of - 65 to + 1 50°C for a duration of 500 cycles. Devices are 
placed in a fluorocarbon bath and cooled to minimum speci- 
fied temperature. After being held in the cold chamber for five 
minutes, the devices are transferred to an adjacent chamber 
filled with fluorocarbon at the maximum specified temperature 
for an equivalent time. Two five minute dwells plus two ten sec- 
ond transitions constitute one cycle. 

TEMPERATURE HUMIDITY BIAS (THB) 

This is an environmental test performed at a temperature 
of 85°C and a relative humidity of 85%. The test is designed 
to measure the moisture resistance of plastic encapsulated 
circuits. A nominal static bias is applied to the device to create 
the electrolytic cells necessary to accelerate corrosion of the 
metalization. Typical stress duration is 1008 hours. 

PRESSURE TEMPERATURE HUMIDITY 
BIAS (PTHB) 

This test is performed to accelerate the effects of moisture 
penetration with the dominant effect being corrosion. This test 
detects similar failure mechanisms as THB but at a greatly 
accelerated rate. Conditions employed during this test are a 
temperature of 148°C, humidity of 90%, 44 psig, and a nomi- 
nal static bias voltage. Typical stress duration is 72 hours. 

SMT PRECONDITIONING STRESS 

The purpose of this test is to simulate the manufacturing 
steps involved in mounting and reworking a surface mount 
device used in customer applications. The test consists of 
simulating ambient moisture absorption by the device fol- 
lowed by exposure to temperatures typical of solder reflow. 
Devices are exposed to 85°C/85% relative humidity until satu- 
rated (non-moisture sensitive devices) or 30°C/60% relative 
humidity (moisture sensitive devices) followed by four passes 
of vapor phase reflow (215°C) for 120 seconds per pass. 

AUTOCLAVE 

Autoclave is an environmental test that measures devices 
resistance to moisture penetration and the resultant effects of 
galvanic corrosion. Conditions employed during the test 
include 1 21 °C, 1 00% relative humidity, and 1 5 psig. Corrosion 
of the die is the expected failure mechanism. Autoclave is a 
highly accelerated and destructive test. Typical test duration 
is 96 hours. 

SYSTEM SOFT ERROR 

System soft error is designed to detect errors caused by 
impact ionization of silicon by high energy particles. This 
stress is performed on a system level basis. The system is op- 
erated for millions of device hours to obtain an accurate mea- 
sure of actual system soft error performance. 
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TYPICAL OPERATING CURVES 

The terminated transmission line (T-line) shown in Figure 1 A of the data sheets represents the actual 
test environment seen by the device under test (DUT). Because these SRAMs have fast edge rates 
(ranging from 1 .5 V/ns to 3.5 V/ns), transmission line effects are encountered in the test environment. For 
the purpose of maintaining signal integrity, a 50 Q termination is placed at the far end (tester's input) of the 
50 Q T-line. All of Motorola's Fast SRAM's output buffers have been designed to supply high current 
(> 50 mA) demanded by both the 50 Q test environment as well as heavily capacitive system applications. 

Although this test load may closely represent the load in your design, you may wish to simulate the 
SRAM's performance in your system. For this reason, a SPICE output buffer model is available upon 
request from the factory. 
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Figure 1. iQiyiOH Output Buffer Characteristics (lout vs Vout) for 
IV!C[\/I6226A, MCI\/I6227A, MCM6229A 
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Figure 2. lOL/'OH Output Buffer Characteristics (lout vs Vout) for 
l\/!CI\/!6726A, IVIC!\/I6728A, iVICIVI6729A 
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Figure 3. loiyiOH Output Buffer Cliaracteristics (lout vs Vout) for 
MCM6705A, MCM6706A, MCM6708A, MCM6709A 
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Figure 4. lOLyiOH Output Buffer Characteristics (lout vs Vout) for 
l\/ICIVI6208C, IVICiVI620gC, iVICiV!6288C 
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Figure 5. ioiyiOH Output Buffer Characteristics (lout vs Vout) for 
iVICIVI6205C, MCi\/l6206C, MCi\/l6264C, MCM6265C, MCM56824A, MCM56824AZP 
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Figure 6. iQiyiOH Output Buffer Characteristics (lout vs Vout) for 
IV!CI\/I62110, MCI\/I62486A, l\/ICI\/l62g40A, MCIVI62990A, iVICIV!629g5A, IVICM62996 
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Figure 7. lOL/'OH Output Buffer Characteristics (lout vs Vout) fo'' 
l\/ICM67A518, i\/ICi\167B518, iVICM67C518, iVICM67H518, MCiVi67J518, MCiVI67M518, MCiVI67W518 
l\/ICM67A618, MCM67B618, IViCi\/I67C618, i\/ICM67H618, iVICiVI67J618, MCiVI67M618, MCiVI67W618 
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THERMAL PERFORMANCE OF FAST STATIC RAM PACKAGES 

The following explains the test and simulation methodologies that are used to determine thermal perfor- 
mance. Simulation results are reported for most of Motorola's Fast Static RAM packages currently in use. 

JUNCTION TO AMBIENT THERMAL RESISTANCE 

The thermal performance of a surface mount integrated circuit package is normally reported as a junction 
to ambient thermal resistance. Theta JA, Sja, and RSja are the normal nomenclatures. Theta JA is deter- 
mined using the methodology of SEMI Standard G38 - 87. To summarize, the package is built with a ther- 
mal test die which has resistors for heating the silicon die within the package and one or more diodes to 
measure the die temperature. A surface mount package is then soldered to a printed circuit board. Natu- 
rally, the size and amount of metallization on the board strongly influences the measured thermal per- 
formance. The test boards are designed with "minimum" metallization but with all the leads routed. The 
printed circuit board with the package is placed horizontally in either the wind tunnel for forced convection 
measurements or in a one cubic foot box for natural convection measurements. The test chip is used to 
heat the package and determine the die temperature within the package. This die temperature is the 
"junction" temperature. Then the junction to ambient thermal resistance is determined by 

9JA= etJzM 

where Tj is the die temperature, Ta is the ambient temperature, and P is the power dissipated within the 
package. The ambient temperature is measured below the printed circuit board, one half inch away from 
the edge of the board and one inch below the plane of the board. This location is a local ambient while 
avoiding measuring the air temperature after it has been heated by the package. Typically for the SOJ 
packages, one watt is used for the measurement. The measured value of Theta JA is not a strong function 
of the measurement power although the measured value will decrease slightly with increasing power. The 
slight decrease occurs because higher surface temperatures cause a more effective natural convection. 

Measurements of test die have been taken on three memory packages for this report: 24 lead, 300 mil 
wide SOJ; 28 lead, 400 mil wide SOJ; and 52 lead PLCC. This data was used to "calibrate" the thermal 
simulation tool. After the simulations were completed, measurements were made on the 28 lead 300 mil 
wide SOJ to provide an error estimate. 

With validation obtained from the experimental data, the simulation tool was used to calculate the thermal 
performance of the packages listed in Table 1 . The simulations are expected to be within 20%. The range 
in thermal performance between the various devices in a given package are primarily a result of the differ- 
ent die and die paddle sizes. 
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Table 1 


. Thermal Resistances of Memory Packages 






Lead 
Count 


Pkg Width 


Part Number 


Theta JA, 
Natural, 
Measured 


Theta JA, 

Natural, 

Simulated 


ThetaJA, 
200 LFM, 
Measured 


Theta JA, 
200 LFM, 
Simulated 


Theta JC, 
Measured 


Theta JC, 
Simulated 


Theta JAO, 

Natural, 

Simulated 


36 


400 mil 


XCIVI6246WJ 




54.06 




39.86 




5.06 


15.61 


36 


400 mil 


XCM67084WJ 




57.69 




43.35 




7.65 


21.11 


32 


400 mil 


XCM6249WJ 




55.58 




40.28 




4.23 


14.14 


32 


400 mil 


MCM6726WJ 




60.48 




45.02 




7.72 


21.55 


32 


400 mil 


MCM6226AWJ 




59.69 




44.24 




7.3 


19.43 


32 


400 mil 


Test Chip 


56.5 


55.53 


39.7 


40.22 




4.25 


14.46 


32 


400 mil 


MCM6226BWJ 




66.81 




51.2 




13.7 


26.09 


28 


400 mil 


MCM6229AWJ 




67.36 




49.73 




6.8 


18.72 


28 


400 mil 


MCM8728WJ 




68.34 




50.54 




7.35 


21.41 


28 


400 mil 


MCiVI622gBWJ 




74.86 




57.18 




13.23 


25.83 


32 


300 mil 


MCM6206CJ 




72.1 




57.37 




14.14 


27.59 


32 


300 mil 


MCM6206BJ 




68.07 




53.35 




10.36 


24.36 


28 


300 mil 


MCM6206CJ 




75.27 




60.19 




15.24 


28.99 


28 


300 mil 


MCM6264CJ 




92.77 




76.93 




30.29 


49.95 


28 


300 mil 


MCM622gBJ 




70.7 




55.63 




11.01 


25.33 


28 


300 mil 


MCM6706AJ 




77.35 




62.21 




17.09 


31.23 


28 


300 mil 


Test Chip 


65.1* 


76.6 


48.1 


61.45 


17.3 


16.38 


30.69 


24 


300 mil 


MCM6708AJ 




80.73 




64.19 




16.85 


31.14 


24 


300 mil 


IVICM6290CJ 




91.28 




74.16 




25.29 


45.08 


24 


300 mil 


Test Chip 


69.7 


72.7 




56.4 




9.95 


23.16 


52 


PLCC 


MCM67618FN 




45.88 




31.85 




8.46 


14.79 


52 


PLCC 


Test Chip 


45.5 


50.24 


33 


35.47 


15.4 


11.96 


18.96 


44 


PLCC 


MCM62486FN 




57.1 




41.03 




14.78 


23.35 



*Measured value on SOJ with pin 14 and pin 28 connected to "split" flag (die paddle). Simulated value for SOJ with standard flag. 

JUNCTION TO CASE THERMAL RESISTANCE 



1 



The junction to case thermal resistance, Theta JC or ejc, has been used in many different ways. The 
definition that is currently being used by the JEDEC 1 5. 1 committee is the thermal resistance from the junc- 
tion to the surface of the package. For the SOJ and PLCC package, that would be the thermal resistance 
from the junction to top surface of the package. Since heat sinks are rarely employed for SOJ packages, 
the junction to case thermal resistance is not normally used in determining the junction temperature. The 
enclosed table provides the simulated junction to case thermal resistance as determined by the simulation 
tool. The values obtained are not very accurate, but have sufficient accuracy in most circumstances. For 
a critical application, the junction to case thermal resistance should be measured. 

Frequently, however, ThetaJC is used for the temperature difference (divided by total package power) 
between the junction and a thermocouple (or other temperature sensor) attached to top of the case. The 
JEDEC committee is recommending the nomenclature oi junction to reference for the measurements rela- 
tive to a thermocouple at the top of the package. Using the temperature on the top of the package in con- 
junction with the junction to reference thermal resistance is the best method to determine junction tempera- 
ture in an actual use condition. In Natural Convection for the memory packages, we recommend using a 
value of Theta J-ref of 4''C/watt. In forced convection above 400 ft/minute, the recommended value of the 
Theta J-ref is Theta JC. These values will allow estimation of the junction temperature within 5°C for the 
normal range of applications provided that the thermocouple is 40 gauge or smaller and is applied correctly. 
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OVERALL PACKAGE THERMAL MODEL 

Theta JC is also used for a junction to lead thermal resistance occasionally. From an experimental point 
of view, it makes more sense to discuss the junction to board (printed circuit board) thermal resistance. 
The simulation software calculates a thermal resistance that is similar to the junction to board resistance: 
namely, 6jao that is defined to be the thermal resistance, with the printed circuit board held at ambient tem- 
perature. This is a close approximation of the junction to board thermal resistance since approximately 
80% of the heatflowstothe board in natural convection. These values can be used to construct a 1-D model 
of the thermal paths of the package as shown in Figure 1 below. This model can be used in the 2.5-D ther- 
mal model of the printed circuit application, if the spreading resistance of the board is treated correctly. 
Because the junction temperature is so closely coupled to the board temperature, determining the board 
temperature in the actual application is extremely important if the junction temperature is to be estimated. 



POWER DISSIPATION 



28 LEAD 300 MIL SOJ WfTH 1.0 x 0.415 cm FLAG 

T AMBIENT 

R = 1/hAWITHA=1.4sqsm 

h ABOUT 0.0013 watt/sq cm°C IN STILL AIR 

TCASE 

R = 17°C/watt (THETA JC) 



T "JUNCTION" 

R = SrC/watt (THETA JAO OR JUNCTION TO BOARD) 
T BOARD 
NOTE: Theta JA simulated In Natural Convection 77°C/watt. 

Figure 1. One Dimensional Thermal Model 

The thermal derating curves for Motorola's Fast Static RAMs are provided below. Although the data rep- 
resents simulation results, there is a high level of confidence in the data points. In all cases, the manner 
in which the data is used could have a significant impact upon the validity of your thermal budget. 
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24 Lead SOJ, 300 mil, Copper Leadframe, 
Single Layer PCB Simulated Results 



28 Lead SOJ, 300 mil. Copper Leadframe, 
Single Layer PCB Simulated Results 
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28 Lead SOJ, 400 mil, Copper Leadframe, 
Single Layer PCB Simulated Results 
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32 Lead SOJ, 300 mil, Copper Leadframe, 
Single Layer PCB Simulated Results 
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32 Lead SOJ, 400 mil. Copper Leadframe, 
Single Layer PCB Simulated Results 
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INTRODUCTION 

When designing a bus oriented system, the possibility of 
bus contention must be taken into consideration. Bus con- 
tention occurs when two or more devices try to output opposite 
logic levels on the same common bus line. 

This application note points out common causes of bus 
contention when designing with fast static random access 
memories and describes ways to eliminate or reduce 
contention. 

WHAT CAUSES BUS CONTENTION? 

The most common form of bus contention occurs when 
one device has not completely turned off (output in a high- 
impedance state) before another device is turned on (output 
active). Basically, contention is a timing overlap problem that 
results in large, transient current spikes. These large current 
spikes not only generate system noise, but can also affect the 
long term reliability of the devices on the bus (see Figure 1). 

BUS CONTENTION AND FAST STATIC RAMs 

Since memory devices are primarily used in bus oriented 
systems, care must be taken to avoid bus contention In mem- 
ory designs. Fast static RAMs with common I/O data lines (or 
any high frequency device with common I/O pins) are the 
most likely candidates to encounter bus contention. This is 
due to the tight timing requirements that are needed to achieve 
high-speed operation. If timing control is not well maintained, 
bus contention will occur. The most common form of bus 
contention for memories occurs when switching from a read 
mode to a write mode or vice versa. 



SWITCHING FROM A READ TO WRITE MODE 

With E low (device selected), on the falling edge of W (write 
asserted) the RAM output driver begins to turn off (high- 
impedance state). Depending on the input and output logic 
levels, if sufficient time is not allowed for the output to fully 
turn off before an input driver turns on, bus contention will 
occur (see Figure 2a). 

Figure 2a shows an example of a RAM trying to drive a bus 
line low while an input driver is trying to drive the line high. 
If the situation were reversed (RAM output high and the input 
driver low), bus contention would still exist. 

Of course the obvious way to avoid this type of bus con- 
tention is to make sure that the input buffer is not enabled 
until the write low to output high-impedance (tWLQZ' ^'"i6 is 
satisfied (see Figure 2b). This specification is usually given on 
most manufacturers' data sheets. 

Another method to eliminate bus contention would be to 
use E to deselect the RAM before asserting W (low). This 
allows the RAM output extra time to go into high_-impedance 
state before the input driver is enabled. E and W are later 
asserted low to begin a write cycle (see Figure 2c). 

SWITCHING FROM A WRITE TO A READ MODE 

With E set low (device selected), on the rising edge of W 
(write terminated) the address or data-in changes before the 
device has had a chance to terminate the write mode. If this 
should occur, and depending on the input and output logic 
levels, a bus contention situation could exist (see Figure 3). 
To avoid address changing type bus contention requires that 
the address not change till the write recovery specification 
(twHAXi is satisfied. To avoid bus contention caused by data 
changing requires that the data-in remains stable for the du- 
ration of the data hold specification (twHDX'- Most of 
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Fiqure 1. Common I/O Bus Contention 
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Figure 2a. Input Driver Enabled Prior to Disabling 
RAI\/I Output 
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Figure 3a. Data Setup Time Violation 
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Figure 2b. Input Driver Disabled Prior to Enabling 
RAM Output 
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Figure 2c. Using E to Avoid Bus Contention 

Motorola's fast static RAMs specify write recovery and data 
hold times of ns. However, it is always a good practice to 
allow some margin to take care of possible race conditions. 
Both of these types of contention could also be avoided by 
taking E high prior to taking W high. This will give the RAM 
output driver time to go_to a high-impedance state before W 
goes high. In this case E is used to terminate the write cycle 
instead of W (see Figure 3c). 
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Figure 3b. Data Hold Time Violation 
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Figure 3c. Using E to Avoid Bus Contention 



OTHER WAYS TO ELIMINATE BUS CONTENTION 

If the RAM has an output enable pin (S), synchronizinj 
scheme^can be incorporated to help eliminate bus contention 
Taking G high will ensure that even when the RAM is in a rea( 
mode the output will be in a high-impedance state. This wil 
allow the input driver to be enabled longer. 
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Figure 4a. Using G to Avoid Bus Contention 



Figure 4b. Timing Diagram of MPU 



Most advanced microprocessors have asynchronous bus- 
controi signals that tal<e advantage of fast memory devices 
with output enabie pins. Figure 4 shows one way to avoid 
bus contention using a microprocessor interfaced to a 
IVIotorola 15-ns MCI\46206C. 

A more obvious way to eliminate bus contention is to use 
slow memory devices. Slow memories have loose timing 
requirements that allow devices to fully turn off before 
another device turns on. Of course this defeats the whole 
purpose of fast static memory devices. 

Another obvious way to eliminate bus contention is to use 
memory devices that have separate data i/0 pins, in this 
way the W signal from the microporcessor can control a 
buffer device to eliminate bus contention (see Figure 5). 
However, the industry is demanding RAM with common I/O 
because these devices cost less and save system real 
estate. 

Common I/O devices reduce paclcage size since fewer pins 
are needed. Smaller pacloges result in less PCB space re- 
quirement. Common I/O devices also eliminate the need for 
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an extra buffer with its associated expense and space require- 
ment. In general fast static RAMs configured greater than a 
XI will have common data I/O pins. 

Another popular way to reduce bus contention is to put a 
current limiting series resistor on each bus line (see Figure 6). 
The series resistor does not eliminate bus contention, but it 
helps reduce the large transient currents associated with bus 
contention. However, series resistors increase access time as 
well as increasing component count. The added access time 
depends on the total bus capacitance (including the capaci- 
tance of the devices on the bus) and the total bus resistance. 
The added delay should be added on to the point at which 
bus contention ceases. The following formulas can be used 
to determine th^_added access delay 



tHL=RL«CL-ln 




Vin(initial)-Vin(final) 
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Figure 5. Separate I/O Buffer 



Figure 6. Using Series Terminating Resistors 



MOTOROi-A FAST SRAM DATA 



AN971 
8-13 



Generally the value of the resistor should be around 50 
ohms. The larger the resistor the less the transient current 
generated, but the greater the delay. Using a 150-ohm 
resistor will limit the current flow to less than 20 mil- 
liamperes while adding approximately 3 nanoseconds extra 
access time. However, note that even the series resistors 
bus contention duty cycle must be minimized to reduce EMI 
and bus ringing. 

Although it is very important to reduce bus contention, 
CMOS memories can tolerate more bus noise generated by 
bus contention than can bipolar memories, due to the excellent 
noise immunity advantage of CMOS over bipolar technology. 
However, even when using CMOS memories, large destructive 
transient currents generated by bus contention can still occur. 



CONCLUSION 

Bus contention must be taken into consideration In most 
bus-oriented system design. The occurrence of bus contention 
generates large transient currents that produce system noise 
and could also affect the system's long term reliability. 

Fast random access memories with common data I/O pins 
are very susceptible to bus contention due to tight timing 
requirements. Although it is almost impossible to totally elim- 
inate bus contention, it must be the goal of the system designer 
to minimize bus contention. 
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Prepared by: James Garris 

This note introduces tlie MCM62486 32K x 9 Synchronous 
BurstRAM. The device was designed to provide a high-perfor- 
mance, secondary cache for the Intel i486™ microprocessor 
and future microprocessors with burst protocol. Four of these 
devices can supply a 1 28K byte direct-mapped bursting cache 
with parity support. 

THE MCM62486 

The 62486 is a synchronous device with input registers and 
address counters surrounding a standard 32K x 9 FSRAM 
core. The additional circuitry in the periphery enables the 
memory to uniquely interface with the i486. Like the i486, the 
timings are referenced to the rising edge of the clock (K). Sig- 
nals generated by the processor and control logic must be 
stable during all transitions of clock from low to high. Output 
enable (G) on the 62486 is the only asynchronous input. 



Th e 6248 6 co ntains three burst-control inputs. They are 
ADV, ADSC, and ADSP. These inputs are used by the cache 
controller to control the burst capabilities of the 62486 and to 
maintain synchronization with the i486 or other logic driving 
the cache. 

USE WITH THE i486 PROCESSOR 

The 62486 requires an ASIC or discrete PAL type of cache 
controller to work with the i486. This cache control logic must 
also include 8K x 8 of cache-tag comparator RAM and any 
other buffers needed for system operation. 

Control signals ar e sou re ed as follows: K is driven by the 
system clo ck (CLK); AD SP is an output from the micropro- 
cessor; and ADV, ADSC are generated from the cache control 
logic. The data bus and lower address bus may interface 
directly with the 62486 or the address bus may be buffered to 
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BurstRAM is a trademark of Motorola, Inc. 
i486 is a trademark of Intel Corp. 



Figure 1. MCM62486 Block Diagram 
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Figure 2. Typical System Block Diagram 
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improve its drive to tlie rest of Ihe system. A simple blocl< dia- 
gram of this setup is shown in Figure 2. 

INPUT PINS OF THE MCM62486 

K is the clock input of the 62486. This should be tied to the 
sy stem cl ock. 

ADSP is one of two address status input pins that are sup- 
plied on the 62486. This input allows the microprocessor to ini- 
tiate a cache bus cycle. For e very p rocessor access, to or from 
memory, the i486 w ill assert ADS for on e trans ition of K from 
low to high. If ADS from the i486 is tied to ADSP on the 62486, 
the 62486 will register the correct address from the processor. 
During all T2" cycles on the i486, ADS and ADSP should not 
be asserte d as described in the i486 processor user manual. 

ADSC is the second of two address status input pins sup- 
plied on the 62486. This input allows external logic to initiate 
or continue cache bus cycles. The purpose of this input is to 
give the cache controller its own input to regulate cache 
accesses. This gives the 624 86 a good deal of system design 
flexibility. One use of ADSC is for burst extension. After four 
burst accesses have been generated by the 62486, the cache 
controller may supply an additional base address to continue 
the burst. This method works well with 72 bit data buses. This 
pin can also be used in a similar manner to facilitate a cache 
fill from other sources. 

ADV is the burst advance input pin supplied on the 62486. 
The purpose of this pin is to acknowledge a successful read- 
from or write-to memory as determined by the cache control 
logic. The 62486 may then proceed to the next address. This 
input is a function of T2 (T2 cycle as define d by the i486 
processor manua l), KEN (from the processor), MATCH (from 
the cache tags), READ (from the processor) and I^ISS (a 
cacheable read miss from the control logic). 

W is the synchronous write input pin supplied on the 6 2486. 
This signal must be valid for every clock cycle ADSP is not 
asserted. 



AG - A14 are the synchronous address pins supplied on 
the 62486. These must b e v alid for the transitions of K from low 
to high. If neither ADSC or ADSP is negated, or if the chip is 
deselected, the address inputs do not need to meet the 
required setup/hold times. For all other read/write operations, 
the setup/hold times MUST be met. 

SO and S1 are the synchronous chip selects supplied on 
the 62486. These must be valid whenever the addresses are 
required valid. These inputs can be used for address depth 
expansion without any external logic. 

G is the asynchronous output enable supplied on the 
62486. This pin changes the outputs from high impedance to 
active at any time that the SRAM is selected. 

CACHE OPERATION 
READ CYCLES 

Cache operations of the 62486 are initiated with one of the 
two Address Statu s Pins m entione d. Fig ure 3 shows the read 
cycle timings when ADSP is tied to ADS. During the first cycle 
(T1) the i486 suppli es an a ddress and asserts ADS low. The 
62486 responds to ADSP being asserted by registering the 
lower 15 addresses. The 62486 begins to perform a read 
access regardless of the state of its W input. 

During the next cycle (T2), the cache controller determines 
if the read ac cess was a cache hit. If so, th e contr oller should 
assert G and ADVon the 62486 as well as BRDY on the i486. 
The assertion of G will allo w the 62486 to drive the data onto 
the data bus while BRDY will i nform the processor that the 
data is correct. The assertion of ADV will cause the 62486 to 
begin on the next burst access. Subsequent burst access will 
be available without wait states in a similar fashion. 

Single, non-burst reads behave in a similar manner as the 
first access of a read burst. 

Note for timing diagrams: Q1, Q2, Q3, Q4 represent the 
data output from the first address (base address), second, 
third and fourth address. For example, if A in Figure 3 was 
#000C, Q1 would be the data from #OO0C, Q2 from #0008, Q3 
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Figure 3. Cache Read Cycles 



from #0004 and Q4 from #0000. (This is tfie same burst 
sequence as in Table 7.7. Burst Order in the i486 Micropro- 
cessor Data Book). 

WRITE CYCLES 

For a write to cache access, the initial T1 cycle will be the 
same as above^ During the_T2 cycle, the cache controller 
should assert W instead of G. This will allow the 62486 to 
receive the data from the i486 and write it to memory. The i486 
can burst write for 8 and 1 6 bit operations. The 62486 can sup- 
port this action as described in the 62486 data sheet and 
Figure 4. 

ADDRESS BUS LOADING 

The 62486 has setup and hold timing that allow address 
buffers to be placed between the SRAM and the processor. 
The i486 is specified with 50 pF loads. Since the 62486 has 
a typical input capacitance of 2 pF, the i486 can be run without 
the buffer assuming the cache tags and other circuitry do not 
overload the bus. 



ADVANTAGES OF THE 62486 OVER OTHER 
FSRAM SOLUTIONS 

The 62486 is meant to replace a standard 32K x 9 FSRAM 
as well as some external logic. By incorporating this logic and 
RAM onto one chip, the system designer is given more board 
space, less power consumption, and most of all, easier design 
timing requirements. At 33 MHz, a discrete logic/SRAM solu- 
tion would require a 7 ns PAL (for the burst counter) and an 
18 ns SRAM [30 ns (period) - 5 ns (i486 setup) - 7 ns (PAL) 
= 18ns]. 

This timing is even more difficult in write cycles. Closer ex- 
amination of writes shows that the write signal and data from 
the processor do not correspond with the requirements of a 
standard 32K x 9 SRAM. A self-timed write SRAM is essential 
for high performance systems. 

The 62486 represents the JEDEC standard for a 32K x 9 
Synchronous SRAM for the i486. This pin-out provides 
enough power and ground pins to allow these devices to sup- 
port systems running 50 MHz and faster. Also the 62486 
repres ents t he st andard functionality descriptions for ADSP, 
ADSC, and ADV. These same pins are used in the JEDEC 
standard 64K x 1 8 SRAM to be used with the i486 and the "P5". 
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NOTE: The f irst T1/T2 cycle is a single write operation. This works the same as the first two cycles of a burst write. In this single write operation, 
ADV goes high for the T2 cycle, while the RDY signals on the processor must be asserted low. In this operation, the ADV and RDY signals 
behave differently. To match their behavior, examine the second T1/T2 cycles. This second write operation (the burst write) shows how 
the ADV signal may behave like the RDY signals. Note that the ADSC is asserted for the first T2 cycle, thereby reloading the base address. 
Had the ADSC remained high for this cycle, the data (D1 ) would have been incorrectly written to the second burst address. This second 
write operation shows both single and burst write operations with ADV and RDY both asserted low for all T2 cycles. 

Figure 4. Cache Write Cycles 
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Prepared by: Ron Hanson 

Cache memory design has evolved rapidly in recent years, 
taking full advantage of the specialized cache application spe- 
cific fast static RAMs that are becoming increasingly avail- 
able. These advanced designs are driven by several factors: 
fasterprocessorclock rates, larger on-chip processor caches, 
larger and faster FSRAMs, more efficient processor bus proto- 
cols, and more efficient DRAM interfaces. 

CACHE MEMORY DESIGN TRENDS 

Six key trends can be observed in this evolution: 

1 . Larger caches to improved hit rates. 

2. Faster caches to maintain the desired no-wait state 
response. 

3. Dominance of direct-mapped cache designs over the 
number of multiple-way set associative cache designs. 

4. Minimization of external cache control logic to increase 
speed. 

5. Users are developing their own cache solutions, even 
though vendors are offering more and more integrated 
solutions. 

6. An increasing use of Application Specific Memories 
(ASMS). 

LARGER CACHES 

The latest CISC and RISC processors all have ample 
amounts of no-wait state cache on-chip or included in the pro- 
cessor chip set. Frequently this cache responds a full clock 
cycle or more faster than an external memory cache could be- 
cause it is connected to the processor's highly efficient internal 
bus. In the case of the MC68040, this is a full Harvard Bus ar- 
chitecture that is at least twice as efficient as the fastest exter- 
nal memory system. 

The hit rates of these internal caches are very impressive 
too. The i486™ provides 8K bytes of on-chip four-way set 
associative cache as does the '040. Though a small amount 
of cache, these caches have read hit rates greater than 80%. 
In short, it takes a comparatively large external cache to im- 
prove on the performance of the processor alone and this 
trend will continue. However, FSRAMS are also getting larger. 
256K bit FSRAMs are now in abundance and 1 Megabit 
FSRAMs are in production. As has always been the case with 
memories, these new larger FSRAMs will replace the older 
smaller ones at about the same price relative to their respec- 

BurstRAM is a trademark of Motorola, Inc. 
I486 and Pentium are trademarks of Intel Corp. 
PowerPC is a trademark of IBM Corp. 



five product life cycles. In other words, building a cache with 
the largest FSRAMs available today is no more expensive that 
building a cache three years ago with the largest FSRAMs 
available then. 

FASTER CACHES 

Processor speeds continue to increase and there is no end 
in sight. There are already 50 MHz production processors. 
Recently the processors have been designed to be more 
"cache friendly." Significant protocol improvements were im- 
plemented on the '040 versus the '030 and the i486 versus the 
1386. These include implementing synchronous protocols, 
adding burst addressing, and reducing the data input set-up 
times. 

However, it still comes down to question of raw speed. For- 
tunately, the increase in density has also been accompanied 
by increases in FSRAM speed. Now RAMs with 12 ns access 
times are available to support the 50 MHz processors. It is 
increasingly apparent that greater integration will be needed 
to continue to support the fastest processors. The elimination 
of logic circuits from the critical cache speed path is being vig- 
orously pursued today. 

THE DOMINANCE OF DIRECT-MAPPED 
CACHE DESIGNS 

It has been shown that for any given system, as the size 
of the external cache increases, the performance advantage 
of a multiple way set associative cache over a direct mapped 
cache quickly fades to insignificance.1 Furthermore, a multi- 
ple way set associative cache is always more complex to im- 
plement.2 In a discrete design, this translates to either more 
cost or a loss in response time, which erodes any performance 
advantage that might be gained. For an integrated solution, it 
means relying on a vendor for a purchased proprietary solu- 
tion. Often, if more performance is sought, it is far simpler and 
less expensive to just enlarge the cache rather than build in 
multiple way set associativity. 



1 Jeff Leonard, "Clever Cache Designs Required to Pace High-Speed 
RISCs," EE Times, March 19, 1990, pp. 56, 68 - 69. 

2 Mark D. Hill, "A Case for Direct-Mapped Caches," IEEE, December 
1988. pp. 25-40. 
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MINIMIZATION OF EXTERNAL LOGIC 

This point differs from tfie comment made on the elimina- 
tion of logic circuits though integration. The Cache Tag RAM 
is a good example of integration that eliminated the need for 
a discrete comparator logic device. This did not minimize the 
logic required. Synchronous or self timed RAI^s accomplish 
this by greatly reducing the complex logic required during write 
cycles. This is only the beginning; new protocol-specific 
memories are on the way that will take their cues from the pro- 
cessor itself and perform the needed RAM functions. 

USERS ARE DEVELOPING THEIR OWN 
SOLUTIONS 

There are many reasons why computer companies from 
the lowest performance to the highest are developing their 
own circuits ratherthan purchasing the ready-made solutions. 
One is competitive pressures. PC manufacturers using the 
same processor, coprocessor, mass storage devices, etc., 
must find a way to differentiate their products. They can do this 
by designing their own circuits. Another reason is value 
added. Many of these companies desire to develop their own 
chip technology to increase their own share of the revenue 
received for each computer. 

Nevertheless, there is still a high demand for standardized 
memories. The sheer volume a memory can generate if it is 
adopted as a standard will drive its cost down far below what 
an individual custom memory could accomplish. Thus, though 
cache designs are using more specialty ICs, they still rely on 
multi-sourced high volume memories for cache data storage. 

USE OF APPLICATION SPECIFIC MEMORIES 

Referring back to the problem of supporting the very fastest 
processors, it is clear that the cache designer must attack this 
problem on all fronts. What is needed is a smart flexible, inte- 
grated, high density, very fast SRAM. Such products do exist, 
and the following is a description of one of the latest under 
development by several vendors that combines all of these 
features. 

THE SYNCHRONOUS BURST PROTOCOL 

In an effort to overcome the limitations of memory bus 
bandwidth, many of the high performance microprocessors 
have implemented burst memory protocols. Rather than 
transferring a single memory word per bus cycle, the micro- 
processor will transfer (burst) several consecutive memory 
words in quick succession. The number of words transferred 
corresponds to the length of a line in the microprocessor's 
internal cache. Burst transfers have been shown to greatly 
improve bus utilization. The MC68030, MC68040, PowerPC™, 
i486, Pentium™, MC88200, and AM29000 all employ burst 
memory transfers of one type or another. 

Though the on-chip cache(s) can be very effective, system 
performance frequently can be improved by the addition of a 
secondary cache memory external to the microprocessor. 
There are three good possible reasons to add a secondary 
cache: 1) in multiprocessing systems, the time spent arbi- 
trating for control of a global bus can severely degrade perfor- 
mance; 2) the system bus may run at a significantly slower rate 
than the microprocessor bus; and 3) the nature of the code 
itself may be better suited for larger caches than are available 
on-chip. 



Burst protocols provide a new challenge for system de- 
signers. To achieve no wait state performance, it is necessary 
for the cache to count through the burst sequence. This in tum 
creates a problem during cache update cycles when wait 
states must be added to account for slower DRAM access 
times. Clearly, the designer would benefit from the integration 
of as much of this logic as possible onto the FSRAM. This 
reduces chip count and eliminates the propagation delay from 
discrete devices. Furthermore, by using inputs directly from 
the processor, it is possible to actually minimize the amount of 
logic required to manage the burst cycle. The inclusion of this 
logic creates an FSRAM that is not only processor specific, but 
protocol specific as well. 



THE 32K X 9 SYNCHRONOUS BURST FSRAM 

Not surprisingly, the original specification proposal for this 
burst FSRAM came from a user, Compaq Computer 
(Houston, Texas). It is a Synchronous FSRAM with an on-chip 
burst counter (see Figure 1 ) and special logic that enables the 
RAM to interface directly to the i486 processor as well as a 
cache controller. This device is being developed by several 
vendors for the i486 market. 

The device is similar to existing synchronous FSRAMs in 
the market today. All of the address and control signal inputs 
to the RAM are held in registers on the chip, which are trig- 
gered by the rising edge the clock input (K) or the clock input 
gated by another input signal. These other signals include the 
ADSP and ADSC signals that qualify the address input. 

The burst counter on chip is designed to count in the se- 
quence used by the i486; however, the on chip count avoids 
the wait state inserted by the i486 at the beginning of a burst 
read cycle, thus improving cache performance. The ADV sig- 
nal advances the counter of the rising edge of the clock, prior 
to the next memory access. The device uses a data input reg- 
ister to clock in the data on write cycles. Writes to the RAM are 
self-timed, requiring the minimal amount of control logic. 

This FSRAM has a special built in wait state on write cycles 
(see Figure 2). This conforms with the i486 write timing. Fur- 
thermore, the RAM only advances its internal counter when 
told to by the controller, which is simultaneously acknowledg- 
ing the previous transfer to the processor. The RAM can insert 
wait states whenever needed and, more importantly, it can 
hold address and count and switch from read to write mode in 
the event that a cache read miss occurs. 

The real value of the BurstRAM™ is its simple processor in- 
terface (see Figures 3 and 4). The on-chip Address Register 
is controlled by the clock input and the processor's valid ad- 
dress signal. Thus, the RAM only registers the address when 
told to by the processor. 

Using inputs from users on Motorola's MC68040 micropro- 
cessor, a similar device for '040 has been developed. This ver- 
sion, the MCM62940A, can also interface with the MPC601 
(PowerPC™), MC88200 and AM29000 RISC processors. 

This version of the BurstRAM naturally has a modulo four 
burst counter to stay in step with the '040 and MPC601 . No- 
wait state Write Burst Cycles at very high clock rates are at- 
tainable on both '040 and PowerPC platforms. 
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Figure 1. I\/ICM62486A 32K x 9 BurstRAM Block Diagram 



The removal of the wait state from the beginning of the write 
cycle actually simplifies the control logic since the conditions 
under which the BurstRAMs internal counter is advanced are 
now identical for both read and write cycles. 

The conditional registering of the address input is espe- 
cially useful when interfacing to a processor with multiplexed 
address and data buses such as the MC88200 or shared 
address buses such as the AM29000. 

Burst FSRAMs are not a new concept; when the "030 first 
introduced the burst protocol in a microprocessor environ- 
ment, a burst protocol FSRAI\/I specification was developed. 
Unfortunately, the timing constraints of the '030 placed the 
performance goals of the FSRAM beyond the technology 
available at the time. The only way to build a no-wait state 
cache at the higher speeds was to utilize the bus retry cycle 
to rerun any memory access in the event of a cache miss.3 To 
the RAM, this meant having to count backwards in the event 
of a cache miss and adding pins and logic to control this ad- 
justment. Furthermore, the 15 ns access times needed were 
not feasible at the time. 



THE FUTURE DIRECTION OF PROTOCOL 
SPECIFIC FSRAMs 

Clearly, with the technology being developed today, it will 
be quite feasible to fully integrate all of the elements of the 
cache (data storage, address tag storage, and control logic) 
onto one chip. This will be the least cost approach, and if of- 
fered by a vendor, it will represent the least amount of user de- 
sign resources. However, this approach will severely limit 
cache options and product differentiation. Furthermore, this 
approach will never perform as well as on-chip caches, which 
are growing in size. Thus, discrete FSRAMs of some kind will 
continue to be used in cache memory design. 

Protocol Specific FSRAMs will increase in usage, but they 
will not completely replace standard products if for no other 
reasons than the versatility advantage of a standard device 
and its smaller packages. The densities of both will have to in- 
crease, though it appears that wider RAMs will be preferred for 
the new designs. 



3 Richard Crisp, Brian Branson, and Ron Hanson, "Designing a Cache 
for a Fast Processor," Electronic Design, October 13, 1988, 
pp. 111-118. 
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A Zero Wait State Secondary Cache for 
Intel's Pentium^'^ 



Prepared by: Michael Peters, FSRAM Applications Engineer 

Due to the increased complexity and shieer memory size 
requirements of new and fortiicoming operating systems 
(OS), graphical user interfaces (GUI) and application pro- 
grams, the demand for ever-increasing performance from the 
desktop machine continues. Next generation machines 
require more and faster memory. Microsoft's Windows NT", 
for instance, will most likely need 12 to 16 MBytes of main 
memory. Cache size requirements follow accordingly. And 
Intel's new Pentium CPU has been introduced with external 
bus speeds of 60 MHz and 66 MHz. 

High performance memory is essential in achieving 
Pentium's full potential. First level (LI ), on-chip cache memory 
hit rates will suffer as a result of users' migration away from 
DOS to Windows to Windows NT. It has been shown that LI 
cache hit rates decrease mainly due to the increased number 
and types of references demanded by the newer OS.^ The 
CPU designer can only afford relatively small increases in LI 
cache size in an effort to keep chip size down. So, second level 
(L2) cache must make up for the lack of an appropriately sized 
cache and significantly help to avoid time consuming DRAM 
accesses. In addition, at 60/66 MHz bus speeds, the L2 cache 
must be capable of reading and writing data fast enough for 
Pentium's superscalar design. 

Motorola's new families of 64Kx18 and 32Kx18 Fast 
SRAMs establish a new standard in providing a big enough 
and fast enough data cache for Pentium designs. These 
families include five synchronous and two asynchronous 
devices in each family. All x18 SRAMs feature byte-write 
capability, 3.3 V I/O compatibility, and asynchronous output 
enable control. A zero wait state solution is possible using four 
MCM67B61 8 (or four MCM67B51 8) BurstRAMs™. The objec- 
tive of this note is to explain some of the system level, elec- 
trical, and timing issues associated with the design of a zero 
wait state secondary cache. 

BurstRAMs vs. ASYNCHRONOUS SRAMs 

Although the i486™ and Pentium CPUs support a burst 
cache line fill protocol, in most cases building a zero wait state 
bursting cache with a single bank of ordinary SRAMs is simply 
not practical. Virtually all cache controllers/chipsets designed 
to work with the i486 accommodate the burst protocol by using 
an interleaved scheme of two banks of standard asynchro- 
nous SRAMs. The speed requirements for this type of caching 
arrangement allow the use of 20 ns through 35 ns SRAMs. 
These speeds accommodate 20 through 33 MHz i486 
machines, the bulk of today's IBM-compatible PC market. For 
the i486's 32-bit bus speeds less than 50 MHz, this hook-up 

BurstRAM is a trademark of Motorola, Inc. 
i486 and Pentium are trademarks of Intel Corp. 
Windows NT is a trademark of Microsoft Corp. 



is technically feasible, but somewhat expensive and physi- 
cally large, and it consumes a good deal of power since as 
many as eight SRAMs are required. However, Pentium's 
64-bit bus and bus cycle rates of 60 MHz and faster only exac- 
erbate the difficulties with single and double bank caches 
using ordinary asynchronous SRAMs. Most chipset vendors 
will find that tlie use of synchronous burstable SRAMs will be 
the only practical zero wait state solution for Pentium. 

A single bank scheme must use either extremely fast RAMs 
(< 7 ns for a 60 MHz bus) or add wait states. With the added 
wait states, a single bank 3-2-2-2 (three lead-off clock cycles 
and two clock cycles for each subsequent read) design might 
still require 12 ns standard SRAMs. 

A double bank scheme can be designed with wait states or 
for high speed with no wait states. Figure 1 shows the timing 
for a 3-2-2-2 design using sixteen 1 5 ns 32Kx8 (or x9) SRAMs 
in a two bank design. 

The cache can be expected to consume about 8.6 W. Two 
banks of 1 2 ns standard 32Kx8 (or x9) BiCMOS SRAMs might 
achieve 3-1-1-1 burst, but at an even greater power premium 
— nearly 12 W. In two bank schemes, even when one bank is 
de-selected, it will still draw about 65% of the full operating cur- 
rent. 

Double bank designs present other issues that must be con- 
sidered, including address and data bus loading, physical lay- 
out, and socketing devices. Two banks of 32Kx8s will present 
an 80 pF load (plus routing) to the cache controller's address 
bus. These heavily loaded lines represent additional signal 
delay and power dissipation compared to a BurstRAM design. 
And, one cannot afford a 5 ns buffer delay in the address path. 
When comparing the BurstRAM's 52-lead PLCC package with 
a standard 32Kx9 SOJ, direct mounting of these devices on 
a board will yield roughly four square inches versus eight 
square inches, respectively. Socketing the SRAMs is ill ad- 
vised since access time will be pushed out, and signal integrity 
may be compromised. 

Although designing caches with asynchronous SRAMs can 
be done, the control signal timing is far from easy. Of ail timing 
concerns, write pulse generation may be the biggest issue. 
Burst writes may be next to impossible to perform since both 
edges of the write pulse must be positioned precisely to 
accommodate address set-up and data hold times. One can 
expect 10 ns minimum write pulse widths for 12 ns asynchro- 
nous SRAMs; this does not leave much time for the 1 5 ns cycle 
processor bus. 

Motorola has developed a series of 256Kbit, 512Kbit, and 
1Mbit SRAMs, known collectively as BurstRAMs, to solve 
these problems.2 
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Figure 1. Two Bank Asynchronous SRAMs Performing 3-2-2-2 Burst READ 
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The MCM62486, a 32Kx9 BurstRAM, was developed for 
i486 systems. These BurstRAI^s are being used in many of 
the 50 IVIHz i486 systems built today. The MCf^67518. a 
32Kx1 8 device, and the MCIW6761 8, a 64Kx1 8 device, are the 
best suited for Pentium-based designs. Key to the success of 
a zero wait solution is the SRAIVI's support of Intel's burst pro- 
tocol. A 2-1-1-1 (zero wait state) burst read cycle can be per- 
formed at cycle times of 20 ns and less. Pipelined addressing 
can further reduce a burst cycle to a 1-1-1-1 count. The 
MCIV167B618 and MCM67B518 are synchronous BiCMOS 
SRAMs that feature wide x18 data paths, burst reading and 
writing, byte-write capability, 3.3 V I/O compatibility, and 
asynchronous output enable control. Note that all BurstRAIVI 
operations occur on the rising edge of clocl< (CLK). 

Four (4) MCN/167618 devices provide a single banl< of 51 2K 
byte L2 cache. The Interface to the Pentium chip is a direct 
connection for address and data paths. These new 
BurstRAMs (MCM67B518, I^CM67B618) have been 
designed to operate at clock rates of up to 66 MHz (1 5 ns cycle 
time). They are available in access times of 9/12/18 ns with 
cycle times of 15/20/30 ns, respectively The term "access 
time" is used loosely for synchronous SRAMs and is more 
accurately, CLK-to-VALID DATA time. 



WHAT IS A BurstRAM™ ? 

BurstRAMs are synchronous SRAMs that contain input reg- 
isters for address, write, and enable signals and have an on- 
chip burst counter that imitates the i486 and Pentium's lower 
order address burst count. These control signals are regis- 
tered into the BurstRAM on the rising edge of the CLK input. 
Three (3) control pins allow co mplete c ontrol of the burst func- 
tion^ ADSP (ADS Processor), ADSC (ADS Controller), and 
ADV (ADVance) control the burst read/write functions as well 
as single read/writes. A self-timed write is also provided for the 
purpose of simpler (and relaxed) write timing. Byte-write capa- 
bility is provided with the UW and D/V (Upper/Lower byte 
Write) signals. Note that all control signals are active low. See 
Figure 2. 

THE BURST CYCLE 

A burst read cycle is performed as follows (see Figure 3): 
1 . During the first cycle (TI ), the CPU generates ADS and 
a valid address, and the BurstRAMs register the exter- 
nal address A<18:3> and enable on the rising edge of 
the system clock (CLK). This address can be consid- 
ered the base address from which the BurstRAM begins 
its address counting. 
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Figure 2. Block Diagram of 64Kx18 BurstRAM 
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2. Assuming the cache controller has determined that the 
cycle is a cache hit, the first 8 bytes of valid data are driv- 
en onto the data bus 9 ns after the second rising clock 
edge, 

3. Subs equen t cycles present vali d dat a upon the nega- 
tion of ADS and the assertion of ADV. An entire 32 byte 
cache line can be supplied to the^PU in just five cycles. 
The BurstRAM's output enable (G) can be asserted well 
into the 2nd cycle since it is asynchronous and repre- 
sents only 5 ns delay. 

Pentium operates with external bus speeds of 60 MHz and 
66 MHz. This corresponds to 16.6 ns and 15 ns cycle times, 
respectively. Standard asynchronous SRAMs are hard 
pressed for a zero-wait state application. A look at the timing 
reveals that sub-12 ns SRAMs would be required since 
Pentium's data set-up time is about 3 to 4 ns. The inclusion of 
on-chip logic allows the BurstRAM to be directly connected to 
the CPU, and avoids the timing penalty associated with glue 
logic. 

Using the BurstRAM, a zero wait state burst write cycle can 
be performed as well. Upon the CPU's assertion of ADS, the 
BurstRAM begins and comp letes a burst write cycle with the 
assertion of E, LW, UW, and ADV signals. A burst write cyc le 
can be started usi ng eith er ADSP or ADSC. If ADSC is 
sampled low (while ADSP is hig h), da ta can be written im- 
mediately to the BurstRAM while ADV is asserted o n subs e- 
quent cycles for the completion of the burst cycle. If ADSP is 



sampled low (while ADSC is high), the write register is blocked 
inside the BurstRAM and consequently only allo ws A<1 5:0> 
and E to be registered. On the following cycle (ADSP and 
ADSC negated), the burst write operation be gins assuming 
LW and UW have been asserted. Again, ADV must be 
asserted on subsequent cycles to complete the burst cycle. 
The use of a synchronous SRAM makes a design simpler 
in the sense that address and control signals can have looser 
timing constraints since they are registered in, and the SRAM 
does the rest. As long as DQ<17:0>, LW, and UW signals 
comply with the required set-up (2.5 ns) and hold (0.5 ns) 
times, complex off-chip write pulse generation can be elimi- 
nated. An undue burden will be placed on the controllerto pro- 
vide proper write pulse width and write timing edges relative 
to address and the CPU's valid data. 

SYSTEM CONFIGURATIONS 

Pentium's 64-bit data path will require four (4) 
MCM67B618S (or MCM67B518s) to provide a single bank 
51 2K (256K) byte L2 cache. The interface to the Pentium chip 
is a direct connection for address and data paths. Control sig- 
nals must come from the cache controller. See Configurations 
A/B/C of the System Block Diagrams. 

Configuration A is the least integrated solution, one that 
uses external tag RAM and a PAL or ASIC for the cache con- 
troller. The DRAM controller would be yet another component 
in the system. 
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Configurations B and C are the most likely approaches 
taken by chipset vendors in which the tag RAM may or may not 
be integrated, but will probably integrate the DRAM control. 
For direct-mapped caches such as these, tag RAM size 



depends on the controller's mapping of tags (or sectors) to 
cache lines. Each sector may consist of 1 , 2, 4, or more cache 
lines. Tag RAM depth is then 16K, 8K, 4K, or so, respectively. 
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The tag RAM must be at least 1 ns for zero wait state per- 
formance; otherwise, a lead-off wait state must be added 
(3-1-1-1). This is determined by the speed of the controller's 
tag comparison as well. If the cache line size is 32 bytes and 
the data RAM depth is 64K, the tag RAM will have to be a 



1 6Kx8/1 or 4Kx8/1 organization. The tag RAM's width (data 
path) is a function of the system's main memory size. An 8-bit 
tag will allow a cache size of 512KB to cache 128MB of main 
memory. 
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FEATURES OF 64Kx1 8 

The 64Kx18 SRAMs are fabricated on a BiCMOS process 
and exhibit less dependence on output loading compared to 
CMOS devices. These SRAMs are powered on a single 5 V 
supply (± 5%) and are 3.3 V I/O compatible — no additional 
power supplies are required. The output buffer is composed 
of an NPN pull-up and an N-channel MOS pull-down. The pull- 
up circuitry has been carefully designed to limit the NPN's 
base drive such that the output pulls up to approximately 3.3 V 
even under high supply conditions (e.g., 5.25 V). These 3.3 V 
"friendly" output buffers have controlled 3.3 V output swing 
and will not overdrive a future 3.3 V controller or processor. 
This important feature allows one to easily migrate from an all 
5 V system to a mixed 5 V - 3.3 V system upon the availability 
of 3.3 V Pentium and controller chips. 

SYSTEIVI CONSIDERATIONS 

The entire 64Kx1 8 SRAM family makes use of multiple pow- 
er and ground pins on the 52-lead PLCC package. Five (5) 
power and five (5) ground pins (6 pairs for the asynchronous 
devices) have been provided to allow adequate supply 
decoupling and return current paths for such a fast device. 
Multiple power and ground pins reduce the effective induc- 
tance of theses connections. Since the output buffers swing 



3.3 V in 1 to 2 ns (tf/tf), significant di/dt currents flow in the Vcc 
and Vss pins. Separate power and ground planes on the 
printed circuit board are highly recommended and will help 
improve signal integrity, ground bounce, and in turn the 
SRAM's access time. The use of a 0.001 ^F or 0.01 |iF chip 
capacitor or similar leadless (surface mount) capacitor con- 
nected within 0.5 inch or so of each pair of Vqc/Vss pins will 
provide a low impedance path for the fastest transients. A 
single 1 to 4.7 |iF chip or ceramic capacitor per device should 
be sufficient for dc stability. 

The use of standard (asynchronous) SRAMs may prove to 
be very difficult to use in 50+ MHz systems due to the require- 
ments of carefully controlling the signal integrity, maintaining 
good noise margins, keeping component count down, and 
reducing board space. Because the BurstRAM, a synchro- 
nous device, registers address and control signals during a 
very brief moment during the system cycle, noise occurring 
throughout most of the cycle in the system can be tolerated by 
the BurstRAM. Component count, and therefore board space, 
is reduced since these SRAMs integrate the burst counter log- 
ic and self-timed write circuitry onto the chip and, in addition, 
have a wide (x1 8) data path. Because of the on-chip logic, 
cache control logic can be simplified and some control signal 
timing can be relaxed. 
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In cases that demand detailed timing analysis and a close 
look at the analog effects of your board design, it is recom- 
mended that a board-level (Quad DesignA/iewlogic) or SPICE 
simulator is used. Particularly when PCB routing lengths are 
about 4 inches or more, transmission line effects become 
dominant over the lumped circuit equivalent. Since intercon- 
nect time-of-f light is approximately 1 75 to 1 90 ps/inch, a 4 inch 
route adds about 0.75 ns to a memory access. 

When analyzing the cache data read path, the DQ<17:0> 
are in their active state and drive the data bus. The character- 
istics of these output pins are important to know when com- 



pleting a board's physical layout. Use the information in 
Table 1 (output buffer l-V data). Table 2 (input l-V data), and 
Table 3 (package parasitics) to help verify your timing and 
loading effects. This tabular data may be used directly as input 
to board level simulators, such as those offered by Quad 
Design, Integrity Engineering, Quantic Labs, etc. Figure 4 
shows how to connect the parasitic package components 
between the chip (output buffer or input) and package pin. An 
input pin on the 64Kx18 can be modeled as C die = 4 pF. 



Table 1. l-V Characteristics of the 64Kx18 I/O Buffers 
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Table 2. l-V Characteristics of the 64Kx18 Inputs 
(Address and Control) 



Table 3. Packaging Characteristics 
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Figure 4. Package Parasitics Schematic 
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OUTPUT BUFFER CHARACTERISTICS 

The access times guaranteed in the datasheet are based on 
a 50£2 test load and should be derated for unterminated 
CMOS loads. Refer to the derating curve (Figure 5) for your 
application. This curve relates the difference in access time 
between a 50£i test environment and a lumped capacitive load 
(no dc load) condition typically found in most applications. The 
curve is based on worst case conditions, i.e., Vcc = 4.75 V and 
Ta = 70°C. Note that the 50£2 test condition is equivalent to a 
lumped 1 pF load. For instance, if the BurstR AM outputs see 
a 30 pF load, derate the access time by about 0.4 ns. So, for 
a Pentium design that uses the MCM67B618 - 9 ns device, 
one can expect a worst case access time of 9.4 ns under these 
conditions. 



SUMMARY 

For high performance Pentium systems, the use of 
Motorola's 64Kx18 BurstRAMs provides a straightfonward 
solution to Pentium's secondary cache requirements. Four 
BiCMOS BurstRAMs support the size and speed required by 
zero wait state Pentium systems. For equivalent cache size 
and performance, standard SRAM solutions warrant two bank 
interleaved approaches that utilize more board space, require 
more power, and demand a higher performance cache 
controller. 
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TECHNOLOGY ADVANCES 
NOVEL OVERMOLDED PAD-ARRAY CARRIER 

MAY Obsolete Plastic Quad Flat Packs 



Until now, the plastic 
quadflatpack(QFP) 
has been the pack- 
age of choice for high-lead- 
count ICs. But the QFP's 
successor may have ar- 
rived in the form of an over- 
molded package that uses 
an array of solder balls for 
board attachment. Not 
only does the overmolded 
pad-array carrier (OM- 
PAC) eliminate worries 
about lead skew and copla- 
narity, it also can be han- 
dled with the same pick- 
and-place and soldering 
equipment used by pc- 
board manufacturers for 
low-lead-count compo- 
nents. Furthermore, it's 
much thinner and may han- 
dle more power than an 
equivalent QFP. 

The OMPAC was initial- 
ly developed by Motorola 
Inc's Land Mobile Prod- 
ucts Sector, Plantation, 
Fla., for its handheld com- 
munication products. That 
group had a need for a 
high-lead-count package, 
but wanted to avoid the co- 
planarity issues surround- 
ing QFPs. Subsequently, 
the OMPAC was recog- 
nized as an attractive vehi- 
cle for the high-density 
CMOS gate arrays pro- 
duced by Motorola's Semi- 
conductor Products Sector 
in Phoenix, Ariz. Initially, 
the OMPAC will come in 
169- and 225-contact ver- 
sions. The former is an al- 
ternative to 160-lead QFPs, 



while the latter can replace 
208-or232-leadQFPs. 

The package consists of 
a thin, BT-epoxy-laminate 
pc board that's clad with 
copper (see the figure). BT 
epoxy is a glass-laminate 
material similar to FR-4. 
The top-side metallization 
carries a die flag and wire- 
bond pads. The wire-bond 
pads extend outward to 
plated through holes locat- 
ed around the board's pe- 
riphery. These holes pro- 
vide electrical continuity 
from the top of the board to 
the back side. There, the 
signal path is completed by 
copper traces routed from 
the through holes to sol- 
der-pad termination sites 
in a fully populated matrix 
array. All metal features 
on the pc board are photo- 
defined, etched, and elec- 
troplated with copper, 
nickel, and gold. A solder 
mask is photodefined on 
the back side of the pack- 
age to contam the flow of 
solder during infrared (IR) 
reflow soldering. 

Package assembly be- 
gins with standard epoxy 
die-attach and gold-ball- 
bonding techniques to in- 
terconnect the IC to the 
base. Conventional epoxy 
transfer-molding proce- 
dures are performed to en- 
capsulate the die. After 
post-mold curing, the pack- 
ages are solder-bumped, 
detached from the strip, 
and electrically tested. The 



bumps' composition is 62% 
tin, 36% lead, and 2% silver. 

What results is a pack- 
age that has numerous ad- 
vantages over convention- 
al QFPs. Because the con- 
nections to the board are 
simple solder balls, no spe- 
cial handling is required. 
There are no leads to be 
skewed or knocked out of 
coplanarity. Motorola's 
previous answer to QFP 
lead skew and coplanarity 
problems was the molded 
carrier ring, which holds 
the leads rigid through as- 
sembly and test and en- 
ables it to guarantee 4-miI 
coplanarity. With the OM- 
PAC, those problems dis- 
appear entirely. 

Another advantage is 
the package's potential 
power-dissipation capabili- 
ty. Because the OMPAC 
was adapted for high-per- 
formance gate arrays, Mo- 
torola addressed thermal 
enhancements in the form 
of thermal vias under the 
die to act as heat pipes 
through the bottom of the 
package to lands placed on 
the pc board. In contrast, 
QFPs are cooled by forcing 
air over the mold com- 
pound on top of the die. Mo- 
torola's measurements in- 
dicate that the 225-contact 
OMPAC with thermal vias 
delivers a thermal resis- 
tance over 20% lower than 
that of a 208-lead QFR OM- 
PACs can also be built 
without thermal vias, in 



Gold-wire bond 




; ;= -^^ Illllpp^iJI^^. BT resin (glass/epoxy) ^,; 

' /^j^r, . / . yig^ Solder 

Plated-throughhole Copper-foil pads mask 
and Interconnect 



Die-attach epoxy 

Gold-plated die attach 

-— ■-:S6ldefbyi5:---;:;-:r"\:V:.> 



which case their therma 
performance is roughlj 
equal to thatof QFPs. 

A key aspect of the OM 
PAG is how little space il 
occupies on a board. With t 
reduced area of about 51% 
a 169<ontact OMPAC wil! 
fit inside the body dimen- 
sions of a 160-lead QFP 
That's because of two fac- 
tors: the lead span of the 
QFP is eliminated, and the 
OMPAC's body size is 22 
nun versus 28 mm for the 
QFR The OMPAC's siz€ 
advantage also extends tc 
the dimension of height 
Both versions stand about 
1.5-mm tall from the board. 
Equivalent QFPs are 
about3.65-mm tall. 

But even with their 
smaller size, the 169- and 
225-lead OMPACs sport a 
pitch between solder pads 
of 1.5 mm, while the 160- 
lead QFP's leads are 
pitched at 0.65 mm. At a 1.5- 
mm pitch, critical circuit- 
timing traces can be routed 
directly under the package 
betweenthepadrows.This 
saves board space and 
shortens critical paths. 

In the assembly process, 
the OMPAC really shines. 
It can be placed on boards 
with an alignment toler- 
ance of 12 mils, whereas 
the QFP needs about a 8- 
mil registration tolerance. 
In addition, the OMPAC is 
more or less self-register- 
ing. As the solder balls re- 
flow, the package tends to 
fall into its lands on the pc 
board and positions itself. 
This simplifies the require- 
ment for very-high-preci- 
sion pick-and-place equip- 
ment, thus reducing equip- 
ment investments. 

For the 22&contact OM- 
PAC user, this translates 
into IR-reflow attachment 
of 225 leads. Once again, 
the OMPAC gives board 
populators a way to great- 
ly reduce their equipment 
investment. 
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TECHNOLOGY ADVANCES 



1 



The OMPAC, then, rep- 
resents the attachment of 
high-lead-count packages 
at a level that's comparable 
to devices with much lower 
lead counts. When the at- 
tachmentrdefect yields are 
taken into account, the 
OMPAC becomes even 
more attractive. In its pro- 
duction trials. Motorola is 
observing a near-zero-ppm 
defect yield. At 160 leads, 
the defect level for QFPs is 
about 100 ppm, a figure 
that climbs dramatically at 
higher lead counts. 

Motorola will be offer- 
ing its HDP Series l-jnm 
CMOS gate arrays and its 
H4C Series submicron 
gate arrays in the 169- and 
225-contact OMPACs. 
Many would-be customers 
for these devices were un- 
able to handle high-lead- 
count QFPs, but should be 



far more comfortable 
working with the OMPAC. 

Production has com- 
menced for the 169-contact 
package and will begin 
shortly for the 225-contact 
package. There is a slight 
premium for the gate ar^ 
rays in the OMPAC, but it's 
anticipated that tiiis will 
ramp down in time. As for 
the package's future. Mo- 
torola is looking ahead to 
the OMPAC as a vehicle for 
multichip modules 
(MCMs). Developments in 
this direction could come 
within the next year. 

Motorola's 225-contact 
OMPAC will be demon- 
strated in the Universal In- 
struments booth at next 
week's Nepcon West show 
in Anaheim, Calif. This will 
be the public's first look at 
the OMPAC. 

DAVID MAUNIAK 
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Package availability and ordering information are given on the individual data sheets. 



22-LEAD PACKAGES 



300 MIL PLASTIC 
CASE 736A-01 



rS.^r^r^r^,^Ai^r^.^fl 




22 12 

) 


( 1 
B 


{/''w'lu'yUlJ'w'UlJk/'lJ 






-w 



~p\\*- 



NOTES: 

1 . DIMENSION L TO CENTER OF LEADS WHEN 
FORMED PARAaEL. 

2. DIMENSIONING AND TOLERANCING PER Y14.5M, 
1982. 

3. CONTROLUNG DIMENSION: INCH. 



1^1 0.25(0.010)® I t| a® 



DIM 


INCHES 


MILLIMETERS 1 


MIN 


MAX 


MIN 


MAX 


A 


1.010 


1.070 


25.65 


27.17 


B 


0.240 


0.260 


6.10 


6.60 


C 


0.155 


0.180 


3.74 


4.57 


D 


0.015 


0.022 


0.38 


0.55 


F 


0.050 


0.070 


1.27 


1.77 


6 


0.100 BSC 


2.54 BSC 1 


J 


0.0C8 


0.015 


0.20 


0.38 1 


K 


0.110 


0.140 


2.79 


3.55 1 


L 


0.300 BSC 


7.62 BSC 1 


M 


0° 


15° 


0" 


15« 


M 


0.02O 


0.040 


0.51 


1.01 1 



300 MIL PLASTIC 
CASE 736B-01 





r^1 



NOTES: 

1. DIMENSIONING AND TOLERANCING PER ANSI 
Y14.5M, 1982. 

2. CONTROLUNG DIMENSION: INCH. 

3. DIMENSION L TO CENTER OF LEAD WHEN 
FORMED PARALLEL 

4. DIMENSION A AND B DOES NOT INaUDE MOLD 
FLASH. MAXIMUM MOLD FLASH 0.25 (0.010). 



- D 22 PL 

1-0-1 0.25(0.010)® I T| A(D1 



1 

J.V- 



J 22 PL - 

I -01 0.25 (0.010)® I T| B( 



DIM 


INCHES 


MILLIMETERS 1 


MIN 


MAX 


MIN 


MAX 


A 


1.060 


1.070 


26.92 


27.17 


B 


0.280 


0,300 


7.12 


7.62 


C 


0.150 


0.180 


3.81 


4.57 


D 


0.015 


0.021 


0.39 


0.53 


F 


0.045 


0.055 


1.15 


1.39 


G 


0.10(1 BSC 


2.54 BSC 1 


J 


0.008 


0.012 


0.21 


0.30 1 


K 


0.125 


0.135 


3.18 


3.42 1 


L 


0.3aiBSC 


7.62 BSC i 


M 


0" 


15° 


0° 


15° 


N 


0.020 


0.040 


0.51 


1.01 
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24-LEAD PACKAGES 



300 MIL PLASTIC 
CASE 724A-01 



■SIF 



b.£2LCua-a.a-a.a-CL^aj=ua 



u u u u kJ 



C-i 




L-*| 







J 24 PL- 

I -^10.25 (0.010)® I t| b(D| 



NOTES; 

1. DIMENSIONING AND TOLERANCINQ PER ANSI 
Y14.5M,1982. 

2. CONTROLLING DIMENSION; INCH. 

3. DIMENSION L TO CENTER OF LEAD WHEN 
FORMED PARALLEL 

4. DIMENSION A AND B DOES NOT INaUDE MOLD 
FLASH. MAXIMUM MOLD FLASH 0.25 (0.010). 



DIM 


INCHES 


MILLIMETERS 1 


MIN 


MAX 


MIN 


MAX 


A 


1.160 


1.170 


29.47 


29.71 


B 


0.280 


0.300 


7.12 


7.62 


C 


0.150 


0.180 


3.81 


4.57 


D 


0.015 


0.021 


0.39 


0.53 


E 


0.050 BSC 


1.27 BSC 


F 


0.045 1 0.065 


1.15 1 1.39 


G 


0.100 BSC 


2.54 BSC 


J 


0.008 


0.012 


0.21 


0.30 1 


k 


0.125 


0.135 


3.18 


3.42 1 


L 


0.300 BSC 


7.62 BSC 1 


M 


0- 


15'> 


0° 


15° 


N 


0.020 


0.040 


0.51 


1.01 



300 MIL SOJ 
CASE810A-02 



aanaaaanaaan. 



uuuuuuuuuuuu 



—n r» — r 
—J U-D: 



DETAIL Z 



1 0.18 (0.007)® I T| a© I 



NOTES; 

1 . DIMENSIONING AND TOLERANCING PER ANSI 
Y14.5M, 1982. 

2. DIMENSION A AND B DO NOT INCLUDE MOLD 
PROTRUSION. MOLD PROTRUSION SHALL NOT 
EXCEED 0.15 (0.006) PER SIDE. 

3. CONTROaiNG DIMENSION; INCH. 

4. DIM R TO BE DETERMINED AT DATUM -T-. 




^1 0.18 (0.007)© I T| B©| 

u 



DIM 


INCHES 


MILLIMETERS 1 


MIN 


MAX 


MIN 


MAX 


A 


0.620 


0.630 


15.75 


16.00 


B 


0.295 


0.305 


7.50 


7.74 


C 


0.128 


0.148 


3.26 


3.76 


D 


0.015 


0.020 


0.39 


0.50 


E 


0.088 


0.098 


2.24 


2.48 


F 


0.026 


0.032 


067 


0.81 


G 


0.060 BSC 


1.27 


BSC 


H 


— 


0.020 


— 


0.50 


K 


0.036 


0.045 


0.89 


1.14 


L 


0.025 BSC 


0.64 BSC 1 


M 


0° 


5° 


0° 


5° 


N 


0.030 


0.045 


0.76 


1.14 


P 


0.335 


0.345 


8.51 


8.76 


R 


0.260 


0.280 


6.61 


7.11 


S 


0.030 


0.040 


077 


1.01 



1 
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28-LEAD PACKAGES 



300 MIL PLASTIC 
CASE710B-01 




28 PL 

I 0.25 (0.010) ®|t| a© 



J28PL- 

1^1 0.25(0.010)® I t| B©| 



NOTES; 

1. DIMENSIONING AND TOLERANCING PER ANSI 
Y14.5M.1982. 

2. CONTROLLING DIMENSION: INCH. 

3. DIMENSION L TO CENTER OF LEAD WHEN 
FORMED PARALLEL. 

4. DIMENSION A AND B DOES NOT INCLUDE MOLD 
FUSH. MAXIMUM MOLD FUSH 0.25 (0.010). 



DIM 


INCHES 


MILLIMETERS 1 


MIN 


MAX 


MIN 


MAX 


A 


1.360 


1.370 


34.55 


34.79 


B 


0.280 


0.300 


7.12 


7.62 


C 


0.150 


0.180 


3.81 


4.57 


D 


0.015 


0.021 


0.39 


0.53 


E 


0.050 BSC 


1.27 BSC 


F 


0.045 1 0.055 


1.15 1 1.39 


G 


0.100 BSC 


2.54 BSC 


J 


0.008 


0.012 


0.21 


0.30 1 


K 


0.125 


0.135 


3.18 


3.42 


L 


0.300 BSC 


7.62 BSC 1 


M 


0° 


15"" 


0° 


15° 


N 


0.020 


O.04O 


0.51 


1.01 



400 MIL SO J 
CASE 810-03 



nnnnnnr 



uuuuuuuuuuuuuu 



N IJ DETAIL Z 

f~JL 

— W M— 028 PL 



HBRK 




OETAILZ 



101 0.18 (0.007) ®|t| a©| 




101 0.18 (0.007)© I T| B©| 


M-^ 


t — p — > 


i 




1 






L J 


F ^ 




1 Kn 

\* R *j ^SR/ 


101 0.25 (0.010) ®|t| b©| 



NOTES: 

1. DIMENSIONING AND TOLERANCING PER ANSI 
Y14.5M. 1982. 

2. DIMENSION A&B DO NOT INCLUDE MOLD 
PROTRUSION. MOLD PROTRUSION SHALL NOT 
EXCEED 0.15 (0.006) PER SIDE. 

3. CONTROLLING DIMENSION: INCH. 

4. DIM R TO BE DETERMINED AT DATUM -T-. 



DIM 


INCHES 


MILLIMETERS 1 


MIN 


MAX 


MIN 


MAX 


A 


0.720 


0.730 


1829 


18.54 


B 


0.395 


0.405 


10.04 


1028 


C 


0.128 


0148 


3.26 


3.75 


D 


0.015 


0.020 


0.39 


0.50 


E 


0.088 


0.098 


2.24 


2.48 


F 


0.026 


0.032 


0.67 


0.81 


G 


0.050 BSC 


1.27 BSC 1 


H 


— 


0.020 


— 


0.50 


K 


0.035 


0.045 


0.89 


1.14 


L 


0.025 BSC 


0.64 BSC 


M 


0° 


5° 


0° 


5° 


N 


0.030 


0.045 


0.76 


1.14 


P 


0.435 


0.445 


11.05 


11.30 


R 


0.360 


0.380 


9.15 


9.65 


S 


0,030 


O.O40 


0.77 


1.01 
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28-LEAD PACKAGES (Continued) 



300 MIL SOJ 
CASE 810B-03 



innnnnnnnnnnnnn, 



— n r"— r 




HBRK 



DETAIL Z 



Q| 0.10 (0.004) I 

■T- I SEATING PUNE 



|#| 0.18 (0.007) ®|T| A©| 


1^1 0.18 (0.007) (D|t| b(D| 


lA-^ 


H-B-H 


1 1 




fe rf 


1 c 




L A* ' 

U-R-J ^SRAD 



NOTES: 

1 . DIMENSIONING AND TOLERANCINQ PER ANSI 
Y14.5M, 19B2. 

2. DIMENSION A & B DO NOT INCLUDE MOLD 
PROTRUSION. MOLD PROTRUSION SHAU NOT 
EXCEED 0.15 (0.006) PER SIDE. 

3. CONTROaiNG DIMENSION: INCH. 

4. DIM R TO BE DETERMINED AT DATUM -T-. 



1 0.25 (0.010)© I T| B©| 



DIM 


INCHES 


MILLIMETERS 1 


MIN 


MAX 


MIN 


MAX 


A 


0.720 


0.730 


1859 


1854 


B 


0.295 


0.305 


7.50 


7.74 


C 


0.128 


0.148 


3.26 


3.75 


D 


0.015 


0.020 


0.39 


0.50 


E 


0.088 


0.098 


2.24 


2.48 


F 


0.026 


0.032 


0.67 


0.81 


G 


0.050 BSC 


1.27 


BSC 


H 


— 


0.020 


— 


0.50 


k 


0.035 


0.045 


0.89 


1.14 


L 


0.025 BSC 


0.64 


BSC 


U 


6' 


10' 


6* 


10» 


N 


0.030 


0.045 


0.76 


1.14 


P 


0J30 


0.340 


8.38 


8.64 


R 


0.260 


0.270 


6.60 


6.86 


i 


0.030 


0.040 


0.77 


1.01 



32-LEAD PACKAGES 



300 MIL SOJ 
CASE 857-02 



„^^^^^^^w,^^^^^^^ 



TJUUUUUUUUUUUUUULT 



— •>) h»— F32 PL 

J n I -^ 1 0-17 (0.007) ©I A© I 

N U ''0TE4 

T— »J U— D32PL 

1^10.17(0.007) ©|"a©1 

UC I AIL £ UOTB R 



-SD- 



r. 



., ^*'>— nPTAII 7 



P-H— I •0- 1 0-17 (0.007) ©I B©| 



DETAIL Z 




S RADIUS 

0.25(0.010)©! B© I NOTES 



NOTES: 

1. DIMENSIONING AND TOLERANCING PER ANSI 
Y145M 1982. 

2. CONTROaiNG DIMENSION: INCH. 

3. DATUM PLANE -X- LOCATED AT TOP OF MOLD 
PARTING LINE AND COINCIDENT WITH TOP OF 
LEAD, WHERE LEAD EXITS BODY. 

4. TO BE DETERMINED AT PLANE -X-. 

5. TO BE DETERMINED AT PLANE -T-. 

6. DIMENSION A&BDONOTINaUDE MOLD 
PROTRUSION. MOLD PROTRUSION SHAU NOT 
EXCEED 0.15 (0.006) PER SIDE. 



DIM 


INCIES 


MILUMETERS 1 


MIN MAX 


MIN 


MAX 


A 


0.820 0.830 


20.83 


21.08 


B 


0.295 0.305 


750 


7.74 


t 


0.128 0.148 


3.26 


3.75 


b 


0.016 0.020 


0.41 


0.50 


t 


0.088 0.098 


224 


2.48 


P 


0.026 0.032 


0.67 


051 


6 


0.05( BSC 


1.27 


ISC 


K 


0.035 1 0.045 


059 


.i^* 


L 


0.025 BSC 


0.64 


346 


N 


0.030 


0.045 


0.76 


1.14 


P 


0.330 


0.340 


858 


8.64 


ft 


0.260 


0.270 


6.60 


6.66 


$ 


0.030 


0.040 


0.77 


1.01 



1 
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32-LEAD PACKAGES (Continued) 



400 MIL SOJ 
CASE 857A-02 



— *1 !"•— F32PL 



rn-ii-ii-ii-ini-ii-inni-ii-ii-inni-i 



16 



uuuuuuuuuuuuuuuu 

EaD ► 



] n |-0-|O.17(O.OO7)(D|T| 

N_|_| 

—*\ 1"«— D32PL 



B©| A(D| 



|-$-|0.17(0.007)(s)|t| B(D| A(D| ^otes 
DETAIL Z 



DETAIL Z L^^fuNE 




S RADIUS 

T| A©|B©U „^,, 



NOTES: 

1. DIMENSIONING AND TOLERANCINQ PER ANSI 
Y14.5M, 1982. 

2. CONTROaiNG DIMENSION: INCH. 

3. TO BE DETERMINED AT PUNE-T-. 

4. DIMENSION A&B DO NOTINCLUDEMOLD 
PROTRUSION. MOLD PROTRUSION SHALL NOT 
EXCEED0.15 (0.006) PER SIDE. 

5. DIMENSION A & B INCLUDE MOLD MISMATCH AND 
ARE DETERMINED AT THE PARTING LINE. 



DIM 


INCHES 


MILLIMETERS 1 


MIN 


MAX 


MIN 


MAX 


A 


0.820 


0.830 


20.83 


21.08 


B 


0.395 


0.405 


10.03 


10.29 


C 


0.128 


0.148 


3.26 


3.75 


□ 


0.016 


0.020 


0.41 


0.50 




0.088 


0.098 


2.24 


2.48 




0.026 


0.032 


0.67 


0.81 




0.050 BSC 


1.27 iSC 




0.035 1 0.045 


0.89 1.14 




.0.025 BSC 


0.64 BSC 




0.030 


0.045 


0.76 


1.14 




0.435 


0.445 


11.05 


11.30 




0.365 


0.375 


9.27 


9.52 


& 


0.030 


0.040 


0.77 


1.01 



36-LEAD PACKAGES 



400 MIL SOJ 
CASE 893-01 



finrHTTHTrHTrHTOrHTrH'H'HTrH'K 



N3E -, 
PL 



F36 






D36 



MJlKiliLHJiiiJliLHJLHJUliUiJLK 



|-0-|O.OO7((ft-7)® |t| y©|x©| 

NOTE 

DERAIL 
A 



NOTES: 

1. DIMENSIONING AND TOLERANCINQ PER ANSI 
Y14.5M, 1982. 

2. CONTROLLING DIMENSION: INCH. 

3. TO BE DETERMINED AT PLANE -T-. 

4. DIMENSION A AND B DO NOT INCLUDE MOLD 
PROTRUSION. MOLD PROTRUSION SHALL NOT 
EXCEED 0.006 (0.15) PER SIDE. 

5. DIMENSION A AND B INCLUDE MOLD MISMATCH 
AND ARE DETERMINED AT TWE PARTING LINE. 




DIM 


INCHES 


MILLIMETERS 1 


MIN 


MAX 


MIN 


MAX 


A 


0.920 


0.930 


23.37 


23.62 


B 


0.395 


O.405 


10.04 


10.28 


C 


0.128 


0.148 


326 


3.75 


D 


0.016 


0.020 


0.41 


0.60 


E 


0.088 


0.098 


2.24 


2.48 


F 


0.026 


0.032 


0.67 


0.81 


G 


0.050 BASIC 


1.27 


BASIC 


K 


0.035J 0.045 


0.89 


1.14 


L 


0.025 BASIC 


0.64 


BASIC 


N 


0.030 


0.045 


0.77 


1.14 


P 


0.435 


0.445 


11.05 


11.30 


R 


0.365 


0.375 


9.28 


9.52 


S 


0.030 


0.040 


0.77 


1.01 



E 
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44-LEAD PACKAGE 



PLASTIC CHIP CARRIER 
CASE 777-02 



-*||--{13 



YBRK 




uuuuuuuuuuu.'H T- 



b I-0-I 0.007(0.180)® [t|l-m©|n©| 

p- U I-0-I 0.007(0.180) ® |t| L-M© | N®] 




VIEW D-D 



— G1 1-0-I 0.010(0.250) © |t| L-M© | N©] 




H |-0-| 0.007(0.180)® |t| L-M© I N® I 



<-F |-$-| 0.007(0.180) ® |t| L-M© | N®] 



VIEWS 



NOTES: 

1. DATUMS-L-.-M-, AND -N- DETERMINED 
WHERE TOP OF LEAD SHOULDER EXITS 
PLASTIC BODY AT MOLD PARTING LINE. 

2. DIM G1, TRUE POSITION TO BE MEASURED AT 
DATUM -T-, SEATING PLANE. 

3. DIM R AND U DO NOT INCLUDE MOLD FLASH. 
AaOWABLE MOLD PUSH IS (0.010) 0.25 
PER SIDE. 

4. DIMENSIONING AND TOLERANCING PER ANSI 
Y14.5M, 1982. 

5. CONTROLLING DIMENSION; INCH. 

6. THE PACKAGE TOP MAY BE SMALLER THAN 
THE PACKAGE BOTTOM BY UP TO 0.012 
(0.300). DIMENSIONS R AND U ARE 
DETERMINED AT THE OUTERMOST EXTREMES 
OF THE PLASTIC BODY EXCLUSIVE OF MOLD 
FLASH, TIE BAR BURRS, GATE BURRS AND 
INTERLEAD FLASH, BUT INaUDING ANY 
MISMATCH BETWEEN THE TOP AND BOTTOM 
OFTHEPUSTICBODY 

7. DIMENSION H DOES NOT INCLUDE DAMBAR 
PROTRUSION OR INTRUSION. THE DAMBAR 
PROTRUSION(S) SHALL NOT CAUSE THE H 
DIMENSION TO BE GREATER THAN 0.037 
(0.940). THE DAMBAR INTRUSION(S) SHAa 
NOT CAUSE THE H DIMENSION TO BE 
SMALLER THAN 0.025 (0.635). 



DIM 


INCHES 


MILLIMETERS 1 


MIN 


MAX 


MIN 


MAX 


A 


0.685 


0.695 


17.40 


17.65 


B 


0.685 


0.695 


17.40 


17.65 


C 


0.165 


0.180 


4.20 


4.57 


E 


0.090 


0.110 


2.29 


2.79 


F 


0.013 


0.019 


0.33 


0.48 


G 


0.050 BSC 


1.27 BSC 1 


H 


0.026 


0.032 


0.66 


0.81 


J 


0.020 


— 


0.51 


— 


K 


0.025 


— 


0.64 


— 


t) 


0.660 


0.656 


16.51 


16.66 


U 


0.650 


0.656 


16.51 


16.66 


V 


0.042 


0.048 


1.07 


1.21 


W 


0.042 


0.048 


1.07 


1.21 


X 


0.042 


0.056 


1.07 


1.42 


Y 


— 


0.020 


— 


0.50 


i 


2° 


10° 


2" 


10» 


G1 


0.610 


0.630 


15.50 


16.00 


K4 


0.040 


— 


1.02 


— 



1 



MECHANICAL DATA 
9-8 



MOTOROLA FAST SRAM DATA 



52-LEAD PACKAGE 



PLASTIC CHIP CARRIER 
CASE 778-02 



W] /-^ BRK 



rffi. 



1 ! 



I— B |^| 0.007(0.180)® |t| l-m© I N® I 

r- U 1^1 0.007(0.180)® I T| L-M© | N©] 



52 
LEADS 
ACTUAL 



!_[™ 



(NOTE 






h-D 



W 



La. 

f h-D 

V 

A 101 0.007(0.180)® I T| L-M© | N© | 

R 101 0.007(0.180)® I T| L-M© I N© I 





101 0.010(0.250)© I T| L-M© | N© 



0.010(0.250)© |t| L-M© | N© | 



■»- H [0[ 0.007 (0.1B0)® |t| L-M© | N©] 



F|0| 0.007(0.180)® I T| L-M© | N©| 



VIEWS 



NOTES: 

1. DUE TO SPACE UMITATION, CASE TTMUSHAa BE 
REPRESENTED BY A GENERAL (SMALLER) CASE 
OUTUNE DRAWING RATHER THAN SHOWING AU 52 
LEADS. 

2. DATUMS -L-. -M-, AND .N- DETERMINED WHERE TOP OF 
LEAD SHOULDER EXITS PLASTIC BODY AT MOLD 
PARTING LINE 

3. DIM G1, TRUE POSITION TO BE MEASURED AT DATUM -T-, 
SEATING PLANE. 

4. DIM R AND U DO NOT INaUDE MOLD PUSH. 
ALLOWABLE MOLD FLASH IS 0.010 (0.250) PER SIDE. 

5. DIMENSIONING AND TOLERANCING PER ANSI Y1 4.5M, 
1982. 

6. CONTROLUNG DIMENSION: INCH. 

7. THE PACKAGE TOP MAY BE SMAaER THAN THE 
PACKAGE BOTTOM BY UP TO 0.012 (0.300). DIMENSIONS 
R AND U ARE DETERMINED AT THE OUTERMOST 
EXTREMES OF THE PUSTIC BODY EXaUSIVE OF MOLD 
FLASH, TIE BAR BURRS. GATE BURRS AND INTERLEAD 
FLASH. BUT INCLUDING ANY MISMATCH BETWEEN THE 
TOP AND BOnOM OF TWE PLASTIC BODY 

8. DIMENSION H DOES NOT INCLUDE DAMBAR 
PROTRUSION OR INTRUSION. THE DAMBAR 
PROTRUSION(S) SHAU NOT CAUSE T>1E H DIMENSION 
TO BE GREATER THAN 0.037 (0.940). THE DAMBAR 
INTRUSION(S) SHAU NOT CAUSE THE H DIMENSION TO 
BE SMALLER THAN 0.025 (0.635). 



DIM 


INCHES 


MILUI 


ETERS 


MIN MAX 


MIN 


MAX 


A 


0.785 


0.795 


19.94 


20.19 


B 


0.785 


0.795 


19.94 


20.19 


C 


0.165 


0.180 


4.20 


4.57 


E 


0.090 


0.110 


2.29 


2.79 


F 


0.013 


0.019 


0.33 


0.48 


t 


0.050 BSC 


157 BSC 1 


H 


0.026 


0.032 


0.66 


0.81 


J 


0.020 


— 


051 


— 


K 


0.025 


— 


0.44 


— 


R 


0.750 


0.756 


19.05 


19.20 


U 


0.750 


0.756 


19.05 


19.20 


V 


0.042 


0.A48 


1.07 


\!i.\ 


w 


0.042 


0.048 


1.07 


1.21 


It 


0.042 


0.056 


1.07 


1.42 


V 


— 


0.020 


— 


0.50 


2 


2° 


10° 


2° 


10° 


&i 


0.710 


0.730 


18.()4 


18.54 


<\ 


0.040 


— 


1.62 


— 




MOTOROLA FAST SRAM DATA 



MECHANICAL DATA 
9-9 



86BUMPOMPAC 



CASE 896A-01 




^r 



£::>| 0.20 (0.008) 



10 98765432 1 



oooooooo- 



OOOOOOOOO O-pr- 

oooooooooo J 
oooooooooo 
oooooooooo 
oooooooooo 
oooooooooo 
o o o o o o o a o o 
o o o o o o o 



^ 



NOTES: 

1. DIMENSIONING AND TaERANCING 
PER ANSI Y14.5M, 1982. 

2. CONTROLLING DIMENSION: MILLIMETER. 



DIM 


MILLIMETERS 


INCHES 1 


MIN 


MAX 


MIN 


MAX 


A 


16.16 


16.36 


0.637 


0644 


B 


17.68 


17.88 


0.697 


0.703 


C 


1.33 


1.73 


0.053 


0.068 


D 


0.69 


0.81 


0.028 


0.031 


G 


1.524 BSC 


0.06( BSC 1 


L 


1.84 


2.44 


0.073 


0.096 


N 


13.80 


14.20 


0.544 


0.559 


R 


15.29 


15.69 


0.602 


0.617 



D 86 PL ' 

|-0-|0O.5O(O.O2O)®|t| b(D| a© I 



MECHANICAL DATA 
9-10 



MOTOROLA FAST SRAM DATA 



64-LEAD MODULE 



CASE 871-01 




y 



DETAIL C 



(ttmnnnnnnnnnnntm mnnnnnntmtmti tmt: 



CARD EDGE 
SEATING PLANE 



DETAIL B 




DETAIL C 



Jmpl 



1010 0.25 (0.010)® I T| a ©I B©| 

H-* 

■Dmpl 

1010 0.25(0.010)® I T| A©| B©] VIEWA-A 




NOTES: 

1. DIMENSIONING ANDTOLERANCING PER ANSI 
Y14.SM.ig82. 

2. CONTROaiNG DIMENSION: INCH. 



DIM 


INCHES 


MILUMETERS 1 


MIN 


MAX 


MIN 


MAX 


A 


3.640 


3.660 


92.46 


92.96 


B 


— 


0.550 


— 


13.97 


C 


_ 


0.370 


_ 


9.40 





0.015 


O.025 


0.38 


0.64 


E 


0.035 


0.055 


0.89 


1.40 


F 


0.040 


O.055 


1.02 


1.40 


Q 


0.050 BSC 


127 BSC 


H 


0.100 BSC 


2.54 BSC 


J 


0.008 


O.014 


0.20 


0.36 


K 


0.120 


0.160 


3.05 


4.06 


L 


3.345 


3.355 


84.96 


85.22 


N 


0.010 


O.055 


0.25 


1.40 


P 


0.045 


0.055 


1.14 


1.40 


R 


0.135 


0.165 


3.43 


4.19 


S 


— 


0.100 


— 


2.54 


U 


1.550 REF 


39.37 REF | 


V 


0.250 REf 


6.35 REF 1 


W 


— 


0.345 


— 


8.76 


X 


— 


0.150 


— 


3.81 



MOTOROLA FAST SRAM DATA 



MECHANICAL DATA 
9-11 



64-LEAD MODULE (Continued) 



CASE 871 A-01 



-CHAMFER PX 45- 




AC 



NOTES: 

1. DIMENSIONING AND TOLERANCINQ PER ANSI 
Y14.5M.1982. 

2. CONTROaiNG DIMENSION: INCH. 



AC 






VIEW AB 



Href { 



Gref— »■ 

n 



i-:i3 



zx 



VIEW AB 



SEATING 
PLANE 






- — c 




r?~i 


M 




\-£.-\ 


^ 


^ 



F64X 



J64X 



|^|0 0.250 (0.010)® I T| Y© I Z© 



41 



VIEW AA 



VIEW AC-AC 



DIM 


INCHES 


MILLIMETERS 1 


MIN 


MAX 


MIN 


MAX 


A 


3.640 


3.660 


92.45 


92.963 


B 


— 


0.500 


- 7 


12.699 


C 


— 


0.370 


— 


9.397 


D 


0.015 


0.025 


0.382 


0.634 


E 


0.035 


0.055 


0.890 


1.396 


f 


0.040 


0.055 


1.017 


1.396 


G 


0.050 BSC 


1.270 BSC 1 


H 


0.100 BSC 


2.540 BSC 1 


J 


0.008 


0.014 


0202 


0.354 1 


K 


0.120 


0.160 


3.049 


4.063 1 


L 


3.350 REF 


85.090 REF 1 


M 


- 


0.240 


— 


6.096 


N 


O010 


0.055 


0.255 


1.396 


P 


O045 


0.055 


1.144 


1.396 


R 


0135 


0.165 


3.430 


4.190 


S 


— 


O100 


— 


2540 


U 


1.550 REF 


39.371 REF 1 


V 


0.250 BSC 


6.351 BSC 1 


W 


— 


0.345 


— 


8.762 


X 


— 


0.150 


— 


3.809 



1 



MECHANICAL DATA 
9-12 



MOTOROLA FAST SRAM DATA 



MOTOROLA 

SEMICONDUCTOR 

TECHNICAL DATA 



Embossed Tape and Reel 

Embossed Tape and Reel is used to facilitate automatic pick and place equipment 
feed requirements. The tape is used as the shipping container for various products and 
requires a minimum of handling. The antistatic/conductive tape provides a secure 
cavity for the product when sealed with the "peel-back" cover tape. 

13-Inch Reel 

Used For Automatic Pick and Place Feed Systems 

Minimizes Product Handling 

EIA-481 

SOJ: 24, 20/26, 24/26, 28, 32 

SOIC: 28,32 

PLCC: 44,52 

Use the standard device title and add the required suffix R2. Note the minimum lot 
size is one full reel for each line item, and orders are required to be in increments of 
the single reel quantity. 



/^O ooooooooo 

• 3 c» a C* 3 
3 C 3 C 3 


O O O O O O O^ 

C • 3 C • 1 


3 r T. C 1^ 

I 3 C 3 C 1 
/ 3 C 3 C ] 


C 3 C ]l 

e 3 c y 



DIRECTION OF FEED 



Package 


Lead 
Count 


Package 
Width 
(mils) 


Tape 
Width 
(mm) 


Reel 
Size 


Devices 
Per 
Reel 


Minimum 
Lot 
Size 


Tape and 
Reel 
Suffix 


SOJ 


24 


300 


24 


13" 


1000 


1000 


R2 


20/26 


300 


24 


13- 


1000 


1000 


R2 


20/26 


350 


24 


13" 


1000 


1000 


R2 


24/26 


300 


24 


13" 


1000 


1000 


R2 


28 


300 


24 


13" 


1000 


1000 


R2 


28 


400 


24 


13" 


1000 


1000 


R2 


32 


300 


32 


13" 


1000 


1000 


R2 


32 


400 


32 


13" 


1000 


1000 


R2 


SOIC (Gull Wing) 


28 


350 


24 


13" 


1000 


1000 


R2 


32 


450 


32 


13" 


1000 


1000 


R2 


PLCC 


44 


650/656 


32 


13" 


500 


500 


R2 


52 


750/756 


32 


13" 


450 


450 


R2 



Tape and Reel 

Data for 

MOS Memory 

Surface Mount 

Devices 



PACKAGES 

SOJ: 24, 20/26, 24/26, 28, 32 
SOIC: 28, 32 
PLCC: 44,52 




MOTOROLA FAST SRAM DATA 



TAPE AND REEL DATA 
9-13 



CARRIER TAPE SPECIFICATIONS 



F^ 




Po- 



P2- 



10 PITCHES 
CUMUUTIVE 
TOLERANCE ON 
TAPE 
±0.2 mm 
(ifl.008") I 



(j>-y4^1-0 



FOR MACHINE REFERENCE 

ONLY 

INCLUDING DRAFT AND RADII 

CONCENTRIC AROUND Bo 



RMIN. 




FOR COMPONENTS 
2.0 mm X 1.2 mm 
AND LARGER 



USER DIRECTION OF FEED 




•TOP COVER 
TAPE THICKNESS (ti) 
0.10 mm 
(0.004") MAX. 



BENDING RADIUS 



TAPE AND COMPONENTS 
SHALL PASS AROUND RADIUS "R' 
WITHOUT DAMAGE 



MAXIMUM COMPONENT ROTATION 



TYPICAL 

COMPONENT CAVITY 
CENTER LINE 




TYPICAL 
COMPONENT 
CENTER LINE 




EMBOSSMENT 



CAMBER (TOP VIEW) 
ALLOWABLE CAMBER TO BE 1 mm/100 mm NONACCUMUUTIVE OVER 250 mm 



DIMENSIONS 



Tape 
Size 


BiMax 


D 


D1 


E 


F 


. K 


P 


PO 


P2 


RMin 


tMax 


W 


24 mm 


19.4 mm 
(0.764") 


1.5+0.1 mm 

-0.0 

(0.059+0.004" 

-O.O) 


2.0 mm 

Min 
(0.079") 


1.75 

±0.1 mm 

(0.069 

±0.004") 


11.5 

±0.1 mm 

(0.453 

±0.004") 


4.0 mm 
(0.1 5r) 


12.0-16.0 

±0.10 mm 

(0.472-0.630 

±0.004") 


4.0 

±0.1 mm 

(0.156 

±0.004") 


2.0 

±0.05 mm 

(0.079 

±0.002") 


50 mm 
(1.968") 


0.40Omm 
(0.016") 


24 

±0.2 mm 

(0.945 

±0.008") 


32 mm 


23.0 mm 
(0.906") 


1.5+0.1 mm 

-O.O 
(0.059+0.004" 

-0.0) 


2.0 mm 

Min 
(0.079") 


1.75 
±0.1 mm 

(0.069 
±0.004") 


14.2 

±0.1 mm 
(0.559 
±0.004") 


10.0 mm 
(0.394") 


16.0-24.0 

±0.10 mm 

(0.630-0.945 

±0.004") 


4.0 

±0.1 mm 

(0.156 

±0.004") 


2.0 

±0.05 mm 

(0.079 

±0.002") 


50 mm 
(1.968") 


0.500 mm 
(0.020") 


32 
±0.3 mm 

(1.26 
±0.012") 



Metric Dimensions Govern-English are in parentheses for reference only. 

NOTE 1 : Aq, Bq, and Kg are determined by compnent size. The clearance between the components and the cavity must be within 0.05 mm 
min to 0.50 mm max. The component cannot rotate more than 10° within the determined cavity 



TAPE AND REEL DATA 
9-14 



MOTOROLA FAST SRAM DATA 



REEL DIMENSIONS 

Metric Dimensions Govern-English are In Parentheses for Reference only. 




13.0 mm ±0.2 mm 
(0.51 2" ±0.008') 



■tMAX 



lOOmmMIN 
(3.93r) 



Size 


A Max 


G 


tMax 


24 mm 


330 mm 
(12.992") 


24.400 mm, +2.0 mm, -0.0 
(0.961 ",+0.079", -0.00) 


30.4 mm 
(1.197") 


32 mm 


330 mm 
(12.992") 


32.4 mm, +2.0 mm, -0.0 
(1.276", +0.079", -0.00) 


38.4 mm 
(1.51") 



TAPE ENDS 




o oooo o 



OOP O OOP O Cf fP P P P P P P POP 




P P P P P P PC 



TOP TAPE 



~\ r 



I I 




n 



TRAILER 

NO COMPONENTS 

500 mm MIN 

(19.r MIN) 



COMPONENTS- 



LEADER 

NO COMPONENTS 

500 mm MIN 

(19.r MIN) 



DIRECTION OF FEED 



MOTOROLA FAST SRAM DATA 



TAPE AND REEL DATA 
9-15 



1 



TAPE AND REEL DATA MOTOROLA FAST SRAM DATA 

9-16 



MOTOROLA DISTRIBUTOR AND WORLDWIDE SALES OFFICES 
AUTHORIZED NORTH AMERICAN DISTRIBUTORS 



UNITED STATES 
ALABAMA 
Huntsvllle 

AiTOw/Schweber Electronics . (205)837-6955 

Future Electronics (205)830-2322 

Hall-Mark Electronics (205)837-8700 

Hall-Mark Electronics (205)837-8700 

Newark (205)837-9091 

"nme Electronics (205)721-1133 

Arizona 

Chandler 

HamiltMVAvnet Electronics .. (602)961-0836 

Phoenix 

Future Electronics (602)968-71 40 

Hail-Mark Electronics (602)437-1200 

Newark Electronics (602)864-9905 

Wyle Laboratories (602)437-2088 

Tempo 

Airow/Schwetjer Electronfcs . (602)431-0030 

Time Electronics (602)967-2000 

CALIFORNIA 

Agoura Hills 

Time Electronics Corporate . . (818)707-2890 
Belmont 

Richardson Electronics (41 5)592-9225 

Csl&bfiss&s 

Mow/Schweber Electronks . (818)880-9686 

Wyle Laboratories (818)880-9000 

Chatsworth 

Future Electronics (818)772-6240 

Hall-Mark Electronics (818)773-4500 

Time Electronics (818)998-7200 

Costs MfiSfl 

HamiltDfVAvnet Electronics .. (714)754-6092 
Culver City 

Hamilton/Avnet Corporate .. (213)558-2000 
Gardena 

HamiltOfVAvnet Electronics .. (213)516-6498 

Irvine 

Arrow/Schweber Electronk» (714)587-0404 

Future Electronics (714)250-4141 

Hall-Mark Electronics (714)727-6000 

Wyle Laboratories Corporate . (714)753-9953 

Wyle Laboratories (714)863-9953 

Mountain View 

Richardson Electronics (415)960-6900 

Orange 

Newark (714)634-8224 

Rocldin 

Hall-Mark Electronics (916)624-9781 

Sacramento 

Hamilton/Avnet Electronks .. (916)925-2216 

Newark (916)721-1633 

Wyle Laboratories (916)638-5282 

San Diego 

Arrow/Schweber Electronics (619)565-4800 

Future Electronics (619)278-5020 

Hall-Mark Electronics (619)268-1201 

Hamilton/Avnet Electronics .. (619)571-8730 

Newark (619)569-9877 

Wyle Laboratories (619)565-9171 

San Francisco 

Newark (415)571-5300 

San Jose 

Arrow/Schweber Electronics . (408)441-9700 

Arrow/Schweber Electronics . (408)428-6400 

Future Electronics (408)434-1122 

Hall-Mark Electronics (408)432-4000 

Santa Clara 

Wyle Laboratories (408)727-2500 

Sunnyvale 

HamittorVAvnet Electrortcs .. (408)743-3300 



Time Electronics (408)734-9888 

Torrance 

Time Electronics (310)320-0880 

Tustin 

Time Electronics (714)669-0100 

West Hills 

Newark (818)888-3718 

Woodland Hills 

HamittorVAvnet Electronics .. (818)594-0404 

Richardson Electronics (615)594-5600 

COLORADO 

Broomfleld 

Future Electronics (303)421-0123 

Colorado Springs 
Newark (719)592-9494 

Denver 
Newark (303)757-3351 

Englewood 
Arrow/Schweber Electronics . (303)799-0258 

Hall-Mark Electronk^ (303)790-1662 

Hamilton/Avnet Bectronics . . (303)740-1000 
Time Electronics (303)721-8882 

Thornton 
Wyle Laboratories (303)457-9953 

CONNECTICUT 

Bethel 

Future Electronics (203)743-9594 

Cheshire 

Hall-Mark Electronics (203)271-2844 

Danbury 

Hamilton/Avnet Electronics .. (203)743-6077 
Southbury 

Time Electronics (203)271-3200 

Walllngfort 

/\rrow^chweder Electronics . (203)265-7741 
Windsor 

Newark (203)683-8860 

FLORIDA 

Altamonte Springs 

Future Electronics (407)767-8414 

Casselberry 
Hall-Mark Electronics (407)830-5855 

Clearwater 

Future Electronics (81 3)530-1 222 

Hall-Mark Electronics (813)541-7440 

Deerfleld Beach 
/\rrow/Schweber Electronns . (305)429-8200 

Ft. Lauderdale 
Hamilton/Avnet Electronics .. (305)767-6377 
Time Electronics (305)484-1778 

Lake Mary 
Arrow/Scfwveber Electrortcs . (407)333-9300 

Orlando 
Hamilton/Avnet Electrortcs .. (407)628-3888 

Newark (407)896-8350 

Time Electronics (407)841-6565 

Plantation 
Newark (305)424-4400 

Pompano Beach 
Hall-Mark Electrontes (305)971-9280 

Tampa/St. Petersburig 
HamiltorVAvnet Electronics . . (813)573-3930 

Newark (813)287-1578 

Time Electronics (407)841-6565 

Winter Park 
Richardson Electronics (407)644-1453 

GEORGIA 

Atlanta 

Time Electronics (404)351-3545 

Duluth 
/Vn^ow/Schweber Electrortcs . (404)497-1300 



Hall-Mark Electronics (404)623-4400 

Hamitton/Avnet Electrortcs ...(404)446-0611 
Norcross 

Future Electronics (404)441-7676 

Newark (404)448-1300 

Time Electronics (404)368-0969 

ILLINOIS 

Behsenvllla 

Hamilton/Avnet Electrortcs .. (708)860-7700 
Chicago 

Newark Electronics Corp. .. (312)784-5100 
Hoffman Estates 

Future Electronics (708)882-1255 

Itasca 

An-ow/Schweber Electronics (708)250-0500 
LaFox 

Richardson Electronics (708)208-2401 

Schaumburg 

Newark (708)310-8980 

Time Electronics (708)303-3000 

Wooddale 

Hall-Mark Electronics (708)860-3800 

INDIANA 

Indianapolis 

Arrow/Schweber Electronics . (317)299-2071 

Hall-Mark Electronics (317)872-8875 

Hamilton/Avnet Electrortcs .. (317)844-9333 

Newark (317)259-0085 

Time Electronics (708)303-3000 

Ft. Wayne 

Newark (219)484-0766 

IOWA 

Cedar Rapids 

HamHtoo/Avnet Electronics .. (319)362-4757 

Newark (319)393-3800 

Time Electronics (314)391-6444 

KANSAS 

Lenexa 

Arrow/Schweber Electronics . (913)541-9542 

Hall-Mark Electronics (913)888-4747 

Overland Park 

HamiltorVAvnet Electronics .. (913)888-6900 

Newark (913)677-0727 

Time Electronics (314)391-6444 

MARYLAND 

Beltsvilie 

Newark (301)604-1700 

Columbia 

Arrow/Schweber Bectronics . (301)596-7800 

Future Electronics (301)290-0600 

Hall-Mark Electronics (301)988-9800 

Hamilton/Avnet Electrortcs .. (301)995-3500 

Time Electronics (301)964-3090 

MASSACHUSETTS 

Bilierlca 

Hall-Mark ElecUonics (508)667-0902 

Boston 

Arrow/Schweber Electronics . (508)658-0900 

Hamilton/Avnet Electrortcs .. (508)531-7430 
Bolton 

Future Corporate (508)779-3000 

Burlington 

Wyle Laboratories (61 7)272-7300 

Methuen 

Newark (508)683-0913 

Norweli 

Richardson Electronics (617)871-5162 

Peabody 

Time Electronics (508)532-9900 



MOTOROLA FAST SRAM DATA 



AUTHORIZED DISTRIBUTORS - continued 



UNITED STATES - continued 
MICHIGAN 

Detroit 

Newark 

Grand Rapids 

Hamilton/Avnet Electronics . 
Livonia 

Arrow/Schweber Electronics 

Future Electronics 

Hall-Mark Electronics 

Hamilton/Avnet Electronics . 

Time Electronics 



(313)967-0600 

(616)243-8805 

(313)462-2290 
(313)261-5270 
(313)462-1205 
(313)347-4270 
(614)794-3301 



MINNESOTA 

Eden Prairie 

Arrow/Schweber Electronics 

Future Electronics 

Hail-Mark Electronics 

Time Electronics 

Minneapolis 
HamiltOfVAvnet Electronks . 
Newark 



MISSOURI 

Eartli City 

Hall-Mark Electronics 

Hamilton/Avnet Electronics . 
St. Louis 
Arrow/Schwel5er Electronics 

Future Electronics 

Newark 

Time Electronics 



NEW HAMPSHIRE 

Mancliester 

HamiltorVAvnet Electronics . 

NEW JERSEY 

Clierry Hill 

Hamilton/Avnet Electronks . 
Fairfield 

Future Electronics 

Newark 

Marlton 

An-ow/Schwetjer Electronks 

Future Electronics 

Mount Laurel 

Hall-Mark Electronics 

Pinebrook 

Arrow/Schwet)er Electronks 
Parsippany 

Hall-Mark Electronics 

Hamilton/Avnet Electronfcs . 
Wayne 

Time Electronics 



NEW MEXICO 

Albuquerque 

Alliance Electronics 

HamiltorVAvnet Electronks 
Newark 



NEW YORK 

Commack 

Newark 

Falrport 

Hall-Mark Electronics 

Hauppauge 

Arrow/Schweber Electronics 

Future Electronics 

Hall-Mark Electronics 

Hamilton/Avnet Electronks . 
Liverpool 

Future Electronics 

Pittsford 

Newark 

Rochester 

Arrow/Sctiweber Electronks 



(612)941-5280 
(612)944-2200 
(612)881-2600 
(612)943-2433 

(612)932-0600 
(612)331-6350 



(314)291-5350 
(314)537-1600 

(314)567-6888 
(314)469-6805 
(314)298-2505 
(314)391-6444 



(603)624-9400 



(609)424-0100 



(201)299-0400 
(201)882-0300 



(609)596-8000 
(609)778-7600 



(609)235-1900 
(201)227-7880 



(201)515-3000 
(201)575-3390 



(201)785-8250 



(505)292-3360 
(505)345-0001 
(505)828-1878 



(516)499-1216 

(716)425-3300 

(516)231-1000 
(516)234-4000 
(516)737-0600 
(516)231-9800 

(315)451-2371 

(716)381-4244 

(716)427-0300 



Future Electronics 

Hall-Mark Electronics 

HamiltorVAvnet Electronics . 

Richardson Electronics . . . 

Time Electronics 

Rockville Centre 

Richardson Electronics . . . 
Syracuse 

Hamilton/Avnet Electronics . 

Time Electronics 

NORTH CAROLINA 

Ciiarlotte 

Future Electronics 

Richardson Electronics . . . 
Greensboro 

Newark 

Ralelgii 

Arrow/Schweber Electronks 

Future Electronics 

Hall-Mark Electronics 

Hamilton/Avnet Electronics . 

Time Electronics 

OHIO 

Centervllle 

Arrow/Schweber Electronks 
Cleveland 

Hall-Mark Electronics 

HamiltorVAvnet Electronics . 

Newark 

Time Electronics 

Columbus 

Hamilton/Avnet Electronics . 

Newark 

Time Electronics 

Dayton 

Hamilton/Avnet Electronics . 

Newark 

Time Electronics 

Mayfleld Heights 

Future Electronics 



. (716)272-1120 
(716)425-3300 
(716)292-0730 

. (716)264-1100 
(315)432-0355 

(516)872-4400 

(315)437-2641 
(315)432-0355 



(704)455-9030 
(704)548-9042 

(919)292-7240 

(919)876-3132 
. (919)790-7111 
(919)872-0712 
(919)878-0810 
(919)693-5166 



Newark 

Time Electronics 



Solon 

Arrow/Schweber Electronks 
Toledo 

HamiltorVAvnet Electronics . 
Worthlngton 

Hall-Mark Electronics 

OKLAHOMA 

Tulsa 

Hall-Mark Electronics 

Hamilton/Avnet Electronics . 
Newark 



(513)435-5563 

(216)349-4632 
(216)349-5100 
(216)391-9330 
(614)794-3301 

(614)882-7004 
(614)431-0809 
(614)794-3301 

(513)439-6700 
(513)294-8980 
(614)794-3301 

(216)449-6996 

(216)248-3990 

(419)242-6610 

(614)888-3313 



. (918)254-6110 
(918)252-7297 
(918)252-5070 



OREGON 

Beaverton 

Arrow/Almac Electronks Corp. 

Future Electronics 

Wyle Laboratories 

Portland 
Hamilton/Avnet Electronks . . 

Newark 

Time Electronics 

PENNSYLVANIA 

Erie 

Hamilton/Avnet Electronics . 
King of Prussia 

Newark 

Montgomeryvllle 

Richardson Electronics . . . 
Philadelphia 

Hall-Mark Electronics 

Time Electronics 

Pittsburgh 

/\rrow/S(5iweber Electronics 

Hamilton/Avnet Electronics . 



(503)629-8090 
(503)645-9454 
(503)643-7900 

(503)627-0201 
(503)297-1984 
(503)626-2979 



(814)455-6767 

(215)265-0933 

(215)628-0805 

(215)355-7300 
(609)596-6700 

(412)963-6807 
(412)281-4150 



TENNESSEE 

Franklin 

Richardson Electronics ... 
Knoxvliie 
Newark 

TEXAS 

Austin 

Arrow/Schweber Electronics 

Hall-Mark Electronics 

HamiltorVAvnet Electronics . 

Newark 

Time Electronics 

Wyle Laboratories 

Caroliton 

Arrow/Schweber Electronics 
Dallas 

Future Electronics 

Hall-Mark Corporate 

Hall-Mark Electronics 

Hamilton/Avnet Electronics . 

Richardson Electronics . . . 

Time Electronics 

Wyle Laboratories 

Ft. Worth 

Allied Electronics 

Houston 

Arrow/Schweber Electronks 

Future Electronics 

Hall-Mark Electronics 

Hamilton/Avnet Electronics . 

Newark 

Time Electronics 

Wyle Laboratories 

Richardson 

Newark 

UTAH 

Salt Uke City 

Arrow/Schwetier Electronks . 

Future Electronics 

HamiltorVAvnet Electronks . . 

Newark 

West Valley City 
Hall-Mark Electronics 



(412)788-4790 
(614)794-3301 



(615)791-4900 
(615)588-6493 



(512)835-4180 
(512)258-8848 
(512)832-4306 
(512)338-0287 
(512)346-7346 
(512)345-8853 

(214)380-6464 

(214)437-2437 
(214)343-5000 
(214)553-4300 
(214)308-8140 
(214)239-3680 
(214)644-4644 
(214)235-9953 

(817)336-5401 

(713)530-4700 
(713)556-8696 
(713)781-6100 
(713)240-7898 
(713)270-4800 
(713)530-0800 
(713)879-9953 

(214)235-1998 



Time Electronics 

Wyle Laboratories 

WASHINGTON 

Believue 

Almac Electronics Corp. . . . 

Future Electronics 

Hall-Mark Electronics 

Newark 

Richardson Electronics 

Redmond 

HamiltorVAvnet Electronks .. 

Time Electronics 

Wyle Laboratories 

Spokane 

Arrow/Almac Electronks Corp. 

WISCONSIN 

Brookfleid 

Arrow/Schweber Electronks . 
Milwaukee 

Time Electronics 

New Berlin 

Hall-Mark Electronics 

HamiltorVAvnet Electronks . . 
Waukesha 

Future Electronics 

Wauwatosa 

Newark 



(801)973-6913 
(801)972-8489 
(801)972-2800 
(801)261-5660 

(801)972-1008 
(801)973-8494 
(801)974-9953 



(206)643-9992 
(206)881-8199 
(206)547-0415 
(206)641-9800 
(206)646-7224 

(206)241-8555 
(206)820-1525 
(206)881-1150 

(509)924-9500 



(414)792-0150 

(708)303-3000 

(414)797-7844 
(414)784-4510 

(414)786-1884 

(414)453-9100 
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AUTHORIZED DISTRIBUTORS - continued 



CANADA 
ALBERTA 

Calgary 

Electro Sonic Inc (403)255-9550 

Future Electronics (403)250-5550 

HamiltorVAvnet Electronics .. (800)663-5500 
Edmonton 

Future Electronics (403)438-2858 

Hamilton/Avnet Electronics . (800)663-5500 

BRITISH COLUMBIA 

Vancouver 

Arrow Electronics (604)421-2333 

Electro Sonic Inc (604)273-2911 

Future Electronics (604)294-1166 



Hamilton/Avnet Electronics .. (604)420-4101 

Newark (800)463-9275 

MANITOBA 

Winnipeg 

Electro Sonic Inc (204)783-3105 

Future Electronics (204)786-7711 

Hamiltorv'Avnet Electronics .. (800)663-5500 

ONTARIO 

Ottsws 

Arrow Electronics (613)226-6903 

Electro Sonicinc (613)728-8333 

Future Electronics (613)820-8313 

Hamilton/Avnet Electronics .. (613)226-1700 

Toronto 

Arrow Electronics (416)670-7769 



Electro Sonicinc (416)494-1666 

Future Electronics (416)612-9200 

HamHton/Avnet Electronics .. (416)564-6060 

Newark (800)463-9275 

Richardson Electronics (800)348-5530 

QUEBEC 

Montreal 

Arrow Electronics (514)421-7411 

Future Electronics (514)694-7710 

HamiltorVAvnet Electronics .. (514)335-1000 

Newark (800)463-9275 

Richardson Electronics (800)348-5530 

Quebec City 

Future Electronics (418)877-6666 



SALES OFFICES 



UNITED STATES 

ALABAMA, Huntsville 

ARIZONA, Tempe 

CALIFORNIA, Agoura Hills .... 
CALIFORNIA, Los Angeles .... 

CALIFORNIA, Irvine 

CALIFORNIA, Roseville 

CALIFORNIA, San Diego 

CALIFORNIA, Sunnyvale 

COLORADO, Colorado Springs . 

COLORADO, Denver 

CONNECTICUT, Wallingford . . . 

FLORIDA, Maitland 

FLORIDA, Pompano Beach/ 

Ft Lauderdale 

FLORIDA, Clearwater 

GEORGIA, Atlanta 

IDAHO, Boise 

ILUNOIS, Chicago/ 

Hoffman Estates 

INDIANA, Fort Wayne 

INDIANA, Indianapolis 

INDIANA, Kokomo 

IOWA, Cedar Rapids 

KANSAS, Kansas City/Mission . 

MARYLAND, Columbia 

MASSACHUSETTS, Marlborough 
MASSACHUSETTS, Woburn .. 

MICHIGAN, Detroit 

MINNESOTA, Minnetonka 

MISSOURI, St Louis 

NEW JERSEY, Fairfield 

NEW YORK, Fairport 

NEW YORK, Hauppauge 

NEW YORK, Poughkeepsie/ 

Fishkill 

NORTH CAROLINA, Raleigh .. 

OHIO, Cleveland 

OHIO, Columbus/Worthington . . 

OHIO, Dayton 

OKLAHOMA, Tulsa 

OREGON, Portland 

PENNSYLVANIA, Colmar 

Philadelphia/Horsham 

TENNESSEE, Knoxville 



205)464-6800 
;602)897-5056 
;81 8)706-1 929 
;310)417-8848 
714)753-7360 
[91 6)922-71 52 
;619)541-2163 
;408)749-0510 
719)599-7497 
[303)337-3434 
[203)949-4100 
[407)628-2636 

[305)486-9776 
[813)538-7750 
[404)729-7100 
[208)323-9413 

(708)490-9500 
[219)436-5818 
[317)571-0400 
[317)457-6634 
[319)373-1328 
[913)451-8555 
[410)381-1570 
508)481-8100 
[617)932-9700 
313)347-6800 
[612)932-1500 
[314)275-7380 
[201)808-2400 
716)425-4000 
[516)361-7000 

[914)473-8102 
[919)870-4355 
[216)349-3100 
[614)431-8492 
[513)495-6800 
[800)544-9496 
503)641-3681 
[215)997-1020 
[215)957-4100 
[615)690-5593 



TEXAS, Austin (512)873-2000 

TEXAS, Houston (800)343-2692 

TEXAS, Piano (214)516-5100 

VIRGINIA, Richmond (804)285-2100 

WASHINGTON, Bellevue (206)454-4160 

Seattle Access (206)622-9960 

WISCONSIN, Milwaukee/ 

Brookfield (414)792-0122 

Field Applications Engineering Available 
Through All Sales Offices 

CANADA 

BRITISH COLUMBIA, Vancouver . (604)293-7650 

ONTARIO, Toronto (416)497-8181 

ONTARIO, Ottawa (613)226-3491 

QUEBEC, Montreal (514)731-6881 

INTERNATIONAL 

AUSTRALIA, Melbourne (61-3)887-0711 

AUSTRAUA, Sydney 61 (2)906-3855 

BRAZIL, Sao Paulo 55(11)815-4200 

CHINA, Beijing 86-505-2180 

FINLAND, Helsinki 358-0-35161191 

earphone 358(49)211501 

FRANCE, ParisA/anves 33(1)40 955 900 

GERMANY, Langenhagen/ 

Hannover 49(511)789911 

GERMANY. Munich 49 89 92103-0 

GERMANY, Nurenberg 49 911 64-3044 

GERMANY, Sindelfingen 49 7031 69 910 

GERMANY, Wiesbaden 49 611 761921 

HONG KONG, Kwai Fong 852-4808333 

Tai Po 852-6668333 

INDIA, Bangalore (91-812)627094 

ISRAEL, Tel Aviv 972(3)753-8222 

ITALY, Milan 39(2)82201 

JAPAN, Aizu 81 (241)272231 

JAPAN, Atsugi 81 (0462)23-0761 

JAPAN, Kumagaya 81 (0485)26-2600 

JAPAN, Kyushu 81 (092)771-4212 

JAPAN, Mito 81 (0292)26-2340 

JAPAN, Nagoya 81(052)232-1621 

JAPAN, Osaka 81 (06)305-1801 

JAPAN, Sendal 81(22)268-4333 

JAPAN, Tachikawa 81 (0425)23-6700 



JAPAN, Tokyo 81(03)3440-3311 

JAPAN, Yokohama 81 (045)472-2751 

KOREA, Pusan 82(51)4635-035 

KOREA, Seoul 82(2)554-5118 

MALAYSIA, Penang 60(4)374514 

MEXICO, Mexico City 52(5)282-2864 

MEXICO, Guadalajara 52(36)21-8977 

Marketing 52(36)21-9023 

Customer Service 52(36)669-91 60 

NETHERLANDS, Best (31)4998 61211 

PUERTO RICO, San Juan (809)793-21 70 

SINGAPORE (65)2945438 

SPAIN, Madrid 34(1)457-8204 

or 34(1)457-8254 

SWEDEN, Solna 46(8)734-8800 

SWITZERLAND, Geneva 41 (22)799 1111 

SWITZERLAND, Zurich 41(1)730-4074 

TAIWAN, Taipei 886(2)717-7089 

THAILAND, Bangkok (66-2)254-4910 

UNITED KINGDOM, Aylesbuy . . 44(296)395-252 

FULL LINE REPRESENTATIVES 

CALIFORNIA, LoomIs 

Galena Technology Group ... (916)652-0268 
COLORADO, Grand Junction 

Cheryl Lee Whltely (303)243-9658 

KANSAS, Wichita 

Melinda Shores/Kelly Grerving . (316)838-0190 
NEVADA, Reno 

Galena Technology Group ... (702)746-0642 
NEW MEXICO, Albuquerque 

S&S Technologies. Inc (505)298-7177 

UTAH, Salt Lake City 

Utah Component Sales, Inc. .. (801)561-5099 
WASHINGTON, Spokane 

Doug Kenley (509)924-2322 

ARGENTINA, Buenos Aires 

Argonics. S.A (541)343-1 787 

HYBRID/MCM COMPONENT 
SUPPLIERS 

Chip Supply (407)298-7100 

Elmo Semiconductor (818)768-7400 

Minco Technology Labs Inc (512)834-2022 

Semi Dice Inc (310)594-4631 



MOTOROLA FAST SRAM DATA 



SALES OFFICES 



INTERNATIONAL MOTOROLA DISTRIBUTOR AND SALES OFFICES 



AUSTRALIA 

VbltekPtyUd (61)3808-7511 

VSI Promartt Elec. Pty Ltd .... (61)2439-4655 
VSI Electronics (NZ) Ltd (64)9 579-6603 

AUSTRIA 

EBV (43)222 8941774 

Elbatex (43) 222 86 321 1 

BENELUX 

DiodeBelgium (32)27254660 

Diode Netherlands (31) 4054 54 30 

EBV Belgium (32) 2 720 9936 

EBV Netherlands (31)3465 623 53 

Rodelco/Lemalre (32) 2 460 0560 

Rodeico Holland (31) 767 84911 

CHINA 

China El. App. Corp. Xiamen Co.(86)592 553-487 
Nanco Electronics Supply Ltd. . . (852) 333-5121 
QIng Cheng Enterprises Ltd. . (852) 493-4202 

FRANCE 

EBVEIektronil< (33)16468 86 00 

Arrow (33) 1 49 78 49 78 

Scaib (33) 1 46 87 23 13 

AvnetComp (33) 1 49652500 

GERMANY 

EBV Elektronlk GmbH (49) 89 4561 00 

EnatechniK A. Neye GmbH . . . (49) 4106-6120 
Future Electronics GmbH . . (49) 89-957 195-0 

Jermyn GmbH (49) 6431-5080 

Mutron, Muller GmbH & Co . . (49) 421-305 60 

Sasco GmbH (49) 89-46110 

Spoerle Electronic (49)6103-304-0 

HONG KONG 

Nanshing Or. & Chem. Co. Ltd .(852)333-5121 
Wong's Kong King Semi. Ltd. . (852) 357-8888 

INDIA 

Canyon Products Ltd (852) 755-2583 



CANADA 

BRmSH COLUMBIA, V^incouver . (604)293-7650 

ONTARIO, Toronto (416)497-8181 

ONTARIO, Ottawa (61 3)226-3491 

QUEBEC, Montreal (514)731-6881 

INTERNATIONAL 

AUSTRALIA, Melbourne (61-3)887-0711 

AUSTRALIA, Sydney 61(2)906-3855 

BRAZIL, Sao Paulo 55(11)815-4200 

CHINA, Beijing 86-505-2180 

CHINA, Guangzhou (86)20 331-1626 

CHINA, Shanghai (86)21279-8206 

CHINA, Tianjin (86)22506-972 

FINLAND, Helsinki 358-0-35161191 

earphone 358(49)211501 

FRANCE, Paris/Vanves 33(1)40 955 900 

GERMANY, Langenhagen/ 

Hannover 49(511)789911 

GERMANY, Munich 49 89 92103-0 

GERMANY, Nurenberg 49 911 64-3044 



AUTHORIZED DISTRIBUTORS 

ITALY 

Adelsl SpA (39) 2 38103100 

EBV (39)266017111 

Silverstar SpA (39) 2 66 12 51 

KOREA 

Ue-On Korea Ltd (82)2 858-3853 

Lee Ma Industrial Co. Ltd (82)2 739-5257 

Jung Kwang Sa (82)51 802-21 53 

SCANDINAVIA 

Field OY (35) 80 757 10 11 

ITTMultlkomponentAB (46)8 830 020 

Avnet Nortec (S) (46) 8 705 1800 

Avnet Nortec (DK) (45)42842000 

Danelec A/S (45) 39 690 511 

Avnet Nortec (N) (47) 6 684 21 

SINGAPORE 

Alexan Commercial (63)2 405-952 

GEIC (65) 298-7633 

P.t Ometraco (62)22 630-805 

Uraco Impex Asia Re Ltd (65) 284-0622 

Shapiphat Ltd (66)2 221-5384 

SPAIN 

EBV. (34)1358 86 08 

SelcoS.A (34)1326 4213 

SWITZERLAND 

EBV (34)17401090 

SelC0S.A (34)13264213 

TAIWAN 

Mercuries & Assoc. Ltd (886)2 503-1111 

Solomon Technotogy Corp. ..(886)2760-5858 
Strong Electrontes Co. Ltd. ... (886)2917-9917 

UNITED KINGDOM 

Avnet/Access (44)462 488 500 

Arrow (44)234 3472111 

Future (44) 753 52 1193 

Macro (44) 628 604 383 

ESD (44)279 441144 

EBV (41)174010 90 

Elbatex AG (41) 56 275 111 

SALES OFFICES 

GERMANY, SIndelfingen 49 7031 69 910 

GERMANY, Wiesbaden 49 611 761921 

HONG KONG, Kwai Fong 852-4891111 

Tai Po 852-6668333 

INDIA, Bangalore (91-812)627094 

ISRAEL, Tel Aviv 972(3)753-8222 

ITALY, Milan 39(2)82201 

JAPAN, Ai2u 81(241)272231 

JAPAN, Atsugi 81 (0462)23-0761 

JAPAN, Kumagaya 81 (0485)26-2600 

JAPAN, Kyushu 81(092)771-4212 

JAPAN, MitO 81 (0292)26-2340 

JAPAN, Nagoya 81(052)232-1621 

JAPAN, Osaka 81 (06)305-1 801 

JAPAN, Sendai 81 (22)268-4333 

JAPAN, Tachikawa 81 (0425)23-6700 

JAPAN, Tokyo 81(03)3440-3311 

JAPAN, Yokohama 81 (045)472-2751 

KOREA, Pusan 82(51)4635-035 

KOREA, Seoul 82(2)554-5118 



CANADA 
ALBERTA 

Calgary 

Electro Sonic I nc (403)255-9550 

Future Electronics (403)250-5550 

Hamilton/Avnet Electronics . (403)236-2484 

Edmonton 

Future Electronics (403)438-2858 

Hamilton/Avnet Electronics . (800)663-5500 

BRITISH COLUMBIA 

X^ncouver 

Electro Sonic Inc (609)273-2911 

Future Electronics (604)294-1166 

Hamilton/Avnet Electronics . (604)420-4101 

MANITOBA 

Winnipeg 

Electro Sonic Inc (209)783-3105 

Future Electronics (204)786-7711 

Hamilton/Avnet Electronics . (204)942-3992 

ONTARIO 

Ottawa 

Arrow Electronics (613)226-6903 

Electro Sonic Inc (613)728-8333 

Future Electronics (613)820-8313 

Hamilton/Avnet Electronics . (613)226-1700 

Toronto 

Arrow Electronics (416)670-7769 

Electro Sonic Inc (416)494-1555 

Future Electronics (41 6)638-4771 

Hamilton/Avnet Electronics . (416)677-7432 

Richardson Electronics (416)458-5333 

QUEBEC 

Montreal 

An-ow Electronics (514)421-7411 

Future Electronics (514)694-7710 

Hamilton/Avnet Electronics . (514)335-1000 

Quebec City 

Arrow Electronics (418)687-4231 

Future Electronics (418)682-8092 

St Laurent 
Richardson Electronics .... (514)748-1770 



MALAYSIA, Penang 60(4)374514 

MEXICO, Mexico City 52(5)282-0495 

MEXICO, Guadalajara 52(36)21-8977 

Marketing 52(36)21-9023 

Customer Service 52(36)669-9160 

NETHERLANDS, Best (31)4998 61211 

PHILIPPINES, Manila (63)2822-0625 

PUERTO RICO, San Juan (809)793-2170 

SINGAPORE (65)2945438 

SPAIN, Madrid 34(1)457-8204 

or 34(1)457-8254 

SWEDEN, Solna 46(8)734-8800 

SWITZERLAND, Geneva 41 (22)799 1111 

SWITZERLAND, Zurich 41(1)730-4074 

THAILAND, Bangkok 66(2)254-4910 

TAIWAN, Taipei 886(2)717-7089 

UNITED KINGDOM, Aylesbury . . 44(296)395-252 

FULL LINE REPRESENTATIVES 

ARGENTINA, Buenos Aires 
Argonics, S.A (541)30-2461 
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Selector Guide and Cross Reference 



3 BiCMOS Fast Static RAMs 
3 CI\/IOS Fast Static RAIVIs 



Application Specific Fast Static RAMs 



Fast Static RAIVI Modules 



Q Military Products 



Reliability Information 



Q Applications Information 



Mechanical Data 



1ATX31 100-1 Printed in USA 10/93 COURIER DATA BOOKS 12159 22,000 Mem MOS 
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